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and assembly, 630 
and crosslinks, 661 
glycosylation, 639 
hydroxylation in, 631-34, 
638, 639 
models of, 632, 633 
precursor, 630-32 
proteolysis in, 631-33 
regulation, 633 
carbohydrate of 
binding of, 626 
role of, 640 
chain composition in 
a1, a2, a3, 628-30 
(a1)y a2, 619, 624-27 
(a1)3, 627, 628 
in basement membranes, 
638, 639 
variety of, 618, 619 
composition of, 695 
crosslinking of 
aldol in, 642, 643, 
656 
amino adipic semialdehyde 
in, 642, 653, 654 
biosynthetic relationships 
of, 661 
dehydrohydroxyly sinohy- 
droxynorleucine, 643, 
656, 657 
dehydrohydroxylysinonor- 
leucine in, 643, 656 





dehydrohydroxymerodes- 
mosine in, 644, 657 
dehydrolysinonorleucine in, 
642, 655 
by disulfides, 653 
hydroxyamino adipic semi- 
aldehyde in, 642, 654, 
655 
hydroxylysine in, 624-26, 
642, 652, 653, 675 
hydroxy lysinohydroxynorleu- 
cine, 643, 657 
hydroxylysinonorleucine in, 
643, 656 
lysine in, 642, 653 
lysinonorleucine in, 642, 
655, 656. 
and maturation, 652, 659, 
660 
nomenclature, 663-65 
penicillamine effect, 
654 
and primary structure, 624, 
625, 628 
syndesine in, 657 
tetrasines in, 649, 650, 
659, 660 
vitamin E effect, 187 
electronmicroscopy of, 627, 
629 
extrusion of, 690 
glycosylation of 
in basement membranes, 
639 
hydroxyproline in, 640 
specificity of, 639 
heterogeneity of, 688 
hormone effect in, 688 
hydrogen exchange of, 
916 


hydroxylation of 

and biosynthesis, 631-34, 
638, 639 

and denaturation, 636 

and extrusion, 637 

nascent chains of, 
635 

and primary structure, 
624-29 

requirements of, 634 

sequence requirements, 
635, 636 

and translation, 634, 
635 


hydroxylysine in 
and crosslinking, 675 
as sugar acceptor, 673, 
676, 690 
hydroxyproline in, 640, 
682 


polyamino acid models of, 
870, 892 
primary structure of 
and collagenases, 618, 
626 
and crosslinking, 624, 625, 
628 


SUBJECT INDEX 


and functions, 629, 
630 
glycine in, 629 
heterogeneity of, 618, 
628, 629 
homology in, 619-21, 
624, 628, 629 
hydroxylamine- sensitive 
bonds in, 626 
hydroxylysine in, 624-26, 
628, 629, 638, 639 
hydroxyproline in, 625, 
627, 639 
methionine in, 619-21, 
628, 629 
methods used, 618 
peptides in, 619-23 
repeating triplets in, 
625, 627 
turnover of, 640 
and vitamin E, 187 
Collagenase 
characterization of, 
2 


and collagen structure, 
618 


precursor of, 660 
site of action of, 626 
Complement, 767 
Concanavalin A 
actions of, 838 
binding of, 692 
subunits of, 838 
X-ray analysis of, 817, 
838 
Conformation 
of AMP, 961-66 
of carbohydrates 
designation of, 955- 
57 
equilibria of, 965-67 
and mass spectrometry, 
970-72 
and models, 961, 963 
NMR studies, 961, 963, 
965-70 
nomenclature of, 955, 
956 
in nucleosides, 960, 
961 


representation of, 957- 
59 
in solution, 961, 981-83 
and X-ray studies, 960- 
65 
of DNA-polylysine complex, 
249, 250 
fluorescence studies, 851, 
of fructose diphosphatase, 
52 
of glutamate dehydrogenase, 
of glutamine synthetase, 
878 


of gramicidin S, 878 
and interferon induction, 


525 
of lysozyme, 878 
of myoglobin, 878 
of nucleosides, 960, 
961 


of phosphorylase, 852 
of phosphotransferases, 
48 


of polyamino acids 

calculation of, 873 

CD studies, 879-81 

energy considerations, 
870-73, 878 

helical, 873, 874, 879 

hydrophobic interactions 
in, 889, 890 

and NMR, 881, 882 

and ORD, 878-81 

polyproline, 884, 890, 


as protein model, 869, 


8 
and solvent, 878, 887- 
89 


B-structure, 874, 879 
transitions in, 882-92 
triple helical, 892 
of polysaccharides, 961, 
963 


of RNA, 524, 525 
of transaldolase, 852 
of trypsin, 853 
of trypsinogen, 853 
of vitamin Bjo, 961 
Copper 
DNA binding of, 242 
and lysine oxidase, 
654 
Cordycepin, 355 
Coumarin, 193 
Cowpea chlorotic mottle virus, 
472 


Creatine kinase 
active site of, 44-46 
isoenzymes of, 32 
mechanism of, 39, 40, 42, 
48 
metal ion requirement, 33, 
4, 
sequence of, 32 
specificity of, 48 
substrates of, 36, 44, 
45 
thiol groups in, 31, 44, 
45 


Creatine phosphokinase, 188 
Cryoglobulin 
X-ray structure of, 
837 


Cucumber green mottle mosaic 
virus, 367 
Curare, 18 
Cyclic AMP 
degradation of 
prostaglandin effect, 170, 
171 
epinephrine effect, 928 
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and hormone action 
and prostaglandins, 170, 
171 


hydrolysis of, 928 
and lac operon control 
and catabolite repression, 
431-33 
positive regulation, 270, 


and neurotransmitter secre- 
tion, 928 
norepinephrine effect, 928 
and protein kinase, 33, 
49 
Cycloheximide 
and estrogen action, 205 
and vitamin K, 191 
Cyclolinopeptide A, 878 
Cystathionase, 545, 559 
Cystathioninemia, 547 
Cystathionine synthetase 
in amniotic cells, 560 
in homocystinuria, 546, 


Cystathioninuria, 545 

Cysteine 

glycosylation of, 673, 674, 
676 


transport of, 784 
Cystic fibrosis, 694 
Cystine transport, 793 
Cystinosis, 557 
Cytochalasin B, 609, 610 
Cytochrome b, 736 
Cytochrome by, 735 
Cytochrome b5 
folding of, 829 
heme in, 831 
mechanism of, 832 
in membrane, 735 
B-sheet in, 831, 832 
X-ray crystallography of, 
816, 829-32 
Cytochrome bs reductase, 
735 


Cytochrome c 

and cytochrome oxidase, 
829 

heme in, 827-29, 831, 832 

hydrogen exchange of, 921 

membrane interactions of, 
763 

in membranes, 736 

NMR studies of, 829 

structure in, 831, 832 

€-N-trimethy] lysine in, 
684 


X-ray crystallography of 
heme in, 827-29, 831, 
832 


and oxidation state, 816, 
827, 828 
Cytochrome cj, 736 
Cytochrome c reductase, 735 
Cytochrome f, 736 
Cytochrome oxidase 
cadmium effect, 105, 106 


SUBJECT INDEX 


and cytochrome c struc- 
ture, 829 

lead effect, 105, 110 

localization of, 359 

in membranes, 736 

mercury effect on, 98 

synthesis of, 359 


D 


Dehydroluciferin, 848 
Dentin, 657 
Deoxyadenosylcobalamin 
and dioldehydrase, 62- 
66 
and ethanolamine deami- 
nase, 56, 66-70 
and glutamate mutase, 55, 
56 
and glycerol dehydrase, 
66 


in B-lysine aminomutase, 


metabolism of, 59 

and a-methyleneglutarate 
mutase, 61, 62 

and methylmalony! mutase, 
57 

and ribonucleoside triphos- 
phate reductase, 56, 
72-75 

Deoxyribonuclease 

in DNA replication, 303, 
308 

in DNA restriction, 322, 
450-55, 458 

as melting protein, 261 

and RNA polymerase, 
414 

and vitamin E deficiency, 


Dermatan sulfate, 552, 


Dermatosparaxis, 633 
Dianemycin, 766 
Diaphorase, 110 
Dicoumarol 
metabolism of, 194 
and methyltransferase, 
79 
uptake of, 193 
and vitamin K, 190 
Differentiation 
sporulation as, 435 
Dihydrofolate reductase, 
488 
Dihydroxyacetone phosphate, 
130 


1, 25-Dihydroxycholecalciferol 

activity of, 180 

synthesis of, 180 
Dioldehydrase 

cobalt in, 64, 65 

deoxy adenosylcobalamin 

in, 62-65 
mechanism of, 62-65, 


potassium effect, 65, 
66 
reactions catalyzed, 62, 
63 
Diphosphopyridine nucleotidases, 
675 


Distamycin, 246 
DNA 
acridine binding of, 244 
actinomycin binding by, 245, 
246, 838-40 
antibiotic binding by, 245, 
46 


of bacteriophage A, 421, 
422 

of bacteriophage $X174, 
476 


of bacteriophage T2, 244 
of bacteriophage T4, 425, 
480, 524 
of bacteriophage T7, 418 
CD of, 237, 252 
circular 
branched, 344, 345 
in mitochondria, 335 
superhelix in, 335 
dye binding by 
by intercalation, 244 
kinetics of, 244, 245 
and melting, 244 
and superhelix formation, 
245 
ethidium bromide binding of, 
244, 245, 855 
formaldehyde reaction of 
kinetics of, 259 
as melting ligand, 258, 
259 
nature of, 258 
helix-coil transition of 
and coil structure, 255, 
256 
energy considerations, 
254, 255 
and ligand binding, 254, 
255 
model of, 254 
as two-state process, 
254 
histone binding of 
electronmicroscopy of, 
251 
nature of, 248, 252, 
253 


and polylysine binding, 
248 
and spectral properties, 
252 
as interferon inducer, 523, 
524 
lac operator 
repressor interactions of, 
266-69 
structure of, 268, 


melting of 
blocks of, 257 





and DNA methylase, 292, 
293 


and dye binding, 244 

and formaldehyde, 258, 
259 

and nucleases, 259-61 

as phase transition, 
256 


proteins in, 235, 253- 
64 

and RNA polymerase, 281- 
83 


melting proteins of 
DNA polymerase as, 
263 
and DNA structure, 254- 
56 
Ff-gene-5 protein, 263, 
264 


function of, 256 

nucleases as, 261 

ribonucleases as, 259- 
61 


RNA polymerase as, 281- 
83 


sites of interaction, 256 
T4-gene-32 protein, 261- 
63 


and T,,-lowering, 257, 
258 


mercury interaction of, 98 
metal binding of 
affinities of, 240 
base specific, 241, 242 
and stability, 241 
stoichiometry of, 240 
methylation of, 292, 293 
mitochondrial 
acridine, effect of, 364, 
366 
alkali effect, 337, 338 
branched, 344, 345 
catenated, 342 
circular, 335, 344, 
345 
crosslinking of, 338 
D loops in, 335, 344-46 
ethidium effect on, 364 
evolution of, 341 
genes of, 357-64 
information content of, 339, 
340, 355 
inheritance of, 344 
minicircles of, 343 
and nuclear DNA, 342 
oligomers of, 343 
properties of, 334, 335 
in protists, 336, 337 
renaturation of, 339, 
340 
repair, 346 
replicative intermediates 
of, 319, 344, 345 
sequence homologies in, 
340-42 
spacer sequences in, 
340 


SUBJECT INDEX 


strand separation of, 
338, 339 

superhelix in, 335 

synthesis of, 319, 344- 
47 


in tumor cells, 342- 
44 
modification of, see DNA 
modification 
ORD of, 250, 252 
polyamine interactions of, 
247, 248 
and polyethyleneoxide, 
251 


polylysine binding by 

and aggregation, 251 

and conformation, 249, 
250 

cooperative, 249, 250 

as model, 248 

specificity of, 249, 
250 


of Polyoma virus, 475, 
504, 507 

and polyvinylpyrrolidinone, 
251 


proflavine binding of, 244, 
245, 856 
promotor sites of, 286 
protein interactions of 
and antibiotic binding, 
245, 246 
in bacteriophage A, 272- 
76 


base recognition, 237, 


DNA polymerase, 263 

and DNA structure, 236- 
39, 276 

F-gene-5 protein, 263, 
264 

with histones, 248, 252, 
253 

kinetics of, 234, 235 

lac repressor, 232-34, 
264-71 

melting proteins, 253- 
64 


nucleases, 261 

and polyamine binding, 
247, 248 

and polylysine, 248-52 

and protein structure, 
238-40 

ribonuclease, 259-61 

RNA polymerase, 232, 
271, 275-91 

sequence specificity of, 
232, 234-39 

structural aspects of, 
2 


thermodynamics of, 235, 
236 


T4-gene-32 protein, 261- 
63 
types of, 232 
restriction of, see DNA 


restriction 
single stranded, 280, 


spermine binding by, 247 
structure of 
A form of, 236, 237 
and base recognition, 237, 
238 
B form of, 236, 237 
coil form of, 255, 256 
grooves in, 236-38 
and histones, 252 
and magnesium binding, 
240, 241 
and polylysine binding, 
249, 250 
and sequence recognition, 
236-39 
in solution, 237 
and solvent perturbants, 
242-44 
superhelix in 
and dye binding, 245 
and w-protein, 291, 
292 
of SV40, 504, 507 
X-ray studies of, 237, 252 
DNA ligases 
see Polynucleotide ligases 
DNA methylase, 292, 293 
DNA modification 
by endonuclease K 
rate of, 458 
specificity of, 457, 
458 


by endonuclease P, 458 
by endonuclease RI, 458 
genetic analysis of 
complementation, 459- 
61 
and DNA restriction, 459 
genes in, 450, 459-61 
mapping, 459 
methylase B in 
action of, 456, 457 
requirements of, 456 
methylase P in, 457 
methylation in 
and endonucleases, 449, 
457, 458 
by methylase B, 456, 
457 


by methylase P, 457 
site of, 449 

nature of, 448 

sites of 
and restriction, 461, 


symmetry of, 462, 463 
specificity of 
in diploids, 459 
genetic studies, 459 
mechanism of, 462, 
463 
and restriction, 448 
strain dependence, 448 
DNA polymerase 
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bacteriophage induced, 
307 


as melting protein, 263 

mitochondrial, 346 

and mitochondrial DNA, 
345 


polymerase I 
and chain elongation, 307 
and colicinogenic factors, 
308 


function of, 308 
polymerase IT, 308 
polymerase Iu, 307 
RNA dependent 

demonstration of, 510, 

511 

and transformation, 513 
DNA replication 
ATP role 

in enzyme movement, 

305 


and nuclease, 303, 305 

and phosphorylation, 305 

in prefork alignment, 
305 


in bacteriophage T4, 480, 
483, 487 
base pairing in, 378 
chain growth in 
continuous, 309, 310 
direction of, 306, 310, 313, 
316 
discontinuous, 305, 306, 
309, 310 
enzymes in, 307 
and initiation, 313 
priming of, 306, 307, 
311 


rate of, 321, 322 
symmetry in, 312-15 
chloramphenicol effect, 322, 
323 
circularization in, 319 
control of 
in bacteriophage $X174, 
315 


and cell division, 321 
and cell growth, 302, 
321 
cell wall in, 324, 325 
fork movement in, 321, 
322 
initiation of, 322-25 
and methylation, 322 
regulatory proteins in, 322, 
323 


timing in, 324, 325 
direction of 
asymmetry of, 318 
in bacteriophage, 316, 
318 


in eukaryotes, 318 
enzymes in 
DNA polymerases, 307, 
308 
ligases, 308-10 
nucleases, 303, 308 


SUBJECT INDEX 


w-protein, 308 
unwinding proteins, 
308 
estrogen effect, 204 
growth point in 
and discontinuous growth, 
309, 310, 312 
and replication fork, 302, 
303, 306 
symmetry at, 310-12 
inhibitors of, 303 
initiation of 
cell wall in, 324, 325 
defects in, 323 
mechanism of, 319 
and methylation, 322 
models of, 313, 319 
nuclease in, 319 
premature, 313 
proteins in, 322, 
323 
and RNA synthesis, 323, 
324 


timing of, 324, 325 
integrative suppression in, 
320 


in vitro systems 
agar system, 302 
membrane systems, 302, 
303 
permeable cells, 303 
and replication synthesis, 
302, 303 
types of, 302-4 
mechanism of 
chain growth, 305-12 
and chromosome growth, 
312-21 
discontinuous, 305, 
306 
initiation, 313 
precursors of, 304, 305 
mitochondrial 
control of, 345, 347 
D loops in, 344-46 
and glucose repression, 
347 


and nuclear DNA, 347 
repair, 346 

replicative intermediates, 

344, 345 

semiconservative, 345 
timing of, 346, 347 
models of 

dichotomous, 312, 

313 


and initiation, 313 
knife and fork, 306, 311 
prefork, 306, 307, 
311 
rolling circle, 312, 313 
nuclease role 
and ATP, 303 
in elongation, 308 
origin of 
in bacteriophage, 315, 
316 


in E. coli, 316, 317 
and F factors, 316, 
317 
replicon hypothesis, 315 
in Salmonella, 317 
penicillin effect, 324 
in permeable cells, 302 
in polyoma virus, 507 
precursors of 
ATP role, 305 
nucleotides as, 304, 
305 
3'-triphosphate as, 304 
priming of 
and polymerase require- 
ments, 306, 307 
and replication models, 
311 


and RNA, 311 
progestin effect, 215 
and protein synthesis, 322, 
323 


replication fork in 
asymmetry of, 305, 306, 
310, 312 
and growth point, 302, 303, 
306 


movement of, 321, 322 
origin of, 315-17 
and restriction endonucleases, 
322, 455 
and rifampicin, 311, 324 
in RNA tumor viruses, 
511 
structures in 
chromosomal, 325 
genetic evidence for, 
327 


lipids in, 325 
membranes, 325-27 
proteins in, 325 
RNA in, 325 
specificity of, 326 
in SV40, 507 
DNA restriction 
S-adenosylmethionine require- 
ment 
and DNA replication, 


and endonuclease K, 451, 
452, 454, 455 
role of, 449, 454, 455 
ATP requirement 
by endonuclease B, 452, 
454 
by endonuclease K, 450- 
52, 454 
and hydrolysis, 452, 453 
role of, 449, 455, 456 
endonuclease B in 
action of, 452, 453 
ATP hydrolysis by, 453, 
456 


requirements of, 452, 
454 


endonuclease K in 
action of, 451, 452 





S-adenosylmethionine re- 
quirement, 451, 452, 454 
ATP requirement of, 450- 
52, 454, 456 
complementation of, 
460 
DNA building of, 452 
methylase activity of, 457, 


modification activity of, 
451 
subunits of, 451 
endonuclease P in, 453-55, 
458 
and endonuclease RI, 453, 
454, 458 
and endonculease RII, 453, 
454 


genetic analysis of 
complementation, 459- 
61 
and'DNA modification, 
459 
genes in, 450, 459-61 
mapping, 459 
restrictionless mutants, 
459 
hemophilus endonuclease in, 
454 


methylation in, 322 
nature of, 448, 449 
nucleases in 
action of, 449, 451, 
452 
and methylation, 449, 452 
nonspecific, 449 
requirements of, 450- 
53 


sites of 
in E. coli, 461, 462 
in Hemophilus, 461 
and modification, 461, 
462 
symmetry of, 461-63 
specificity of 
in diploids, 459 
genetic studies, 459 
in Hemophilus, 449 
mechanism oi, 462-64 
and modification, 448 
strain dependence, 448 
Dopamine £-hydroxylase 
in adrenergic neurons, 
932 
in granules, 930, 931 
as membrane marker, 931, 
932 
release of, 930-32 
Down's syndrome, 561 
Dynein, 608 


Egg albumin 
carbohydrate of, 680, 684 
as phosphoglycoprotein, 
675 


SUBJECT INDEX 


Ehrlich ascites cells 
phospholipid biosynthesis 
in, 131 
plasmalogen synthesis in, 
133 


transport in 
of amino acids, 784 
energy required, 804 
Elastase 
and homologous protein- 
ases, 660 
structure of, 660 
X-ray structure of, 
816 
Elastin 
crosslinking of 
aldol in, 641-43, 656 
amino adipic semialde- 
hyde in, 641, 642, 653, 
654 
biosynthetic relationships, 


compound 285 in, 648, 
659 
dehydrolysinonorleucine 
in, 641, 642, 655 
dehydromerodesmosine 
in, 641, 644, 657 
desmosines in, 641, 646, 
658 
dihydrodesmosines in, 
641, 645, 658 
disulfide, 653 
and hydroxylysine, 642, 
652 


lysine in, 641, 642, 
653 


lysinorleucine in, 641, 
642, 655, 656 

and maturation, 641, 
652 

merodesmosine in, 641, 
644, 657 

nomenclature of, 663, 
664 

penicillimine effect, 
654 


tetrahydrodesmosines in, 
647, 658 
elastic nature of, 651 
electronmicroscopy of, 
651, 652 
microfibrils in, 651, 
652 
organization of, 651 
precursors of 
composition of, 641 
crosslinking of, 640, 
641 
occurrence of, 640 
sequences in, 651 
sequences in, 651 
structure of, 651 
Electronmicroscopy 
of animal viruses, 493 
of bacteriophage $X174, 
476 
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of bacteriophage ‘PM2, 
492 


of bacteriophage T4 
and tail assembly, 487 
tail fibers, 489 
of collagen, 627, 629 
of DNA, 251 
of elastin, 651 
of lipoproteins, 706, 710, 
714, 718, 719, 721, 722, 
725, 726 
of liposomes, 755 
of membranes 
freeze-fracture in, 
756 
for identification, 755 
of ribosomes, 394 
of TMV discs, 469 
of transcription, 438 
of turnip yellow mosaic 
virus, 472 
Electron spin resonance 
of ethanolamine deaminase, 
68, 69 
of influenza virus, 494 
of lipoproteins, 708, 


of ribonucleotide reductase, 
72-74 
Electrophorus 
electric organ of, 11, 12, 
926, 935-38 
electroplax of, 926 
Encephalitogen, 676, 683 
Encephalomalacia, 182, 183 
Endonaclease B 
action of, 452, 453 
ATP hydrolysis by, 453 
requirements of, 452, 
454 


Endonuclease K 

action of, 451, 452 
complementation of, 460 
DNA binding of, 452 
methylase activity of 

rate of, 458 

specificity of, 457, 

458 

modification activity of, 451, 


requirements of, 450-52, 


subunits of, 451 
Endonuclease P, 453-55 
Endonuclease RI, 453, 454, 

458 
Endonuclease RII, 453, 454 
Endoplasmic reticulum 
proteins of 
heterogeneity of, 740 
properties of, 734, 
735 


structural, 739 
Enniatins, 766 
Enzyme defects 
and amniocentesis, 559- 
61 
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and biochemical disturbance, 
548, 549 

demonstration of, 549 

and genetic heterogeneity, 
544, 547-51 

and lysosomes, 551-57 

and pathology, 562, 563 

prenatal diagnosis of, 559- 
62 


treatment of, 564-67 

and vitamins, 557-59 
Epinephrine 

and cyclic AMP synthesis, 


Erythroblastosis, 559 
Erythrocytes 

lipids of, 754 

lysis of, 771 

membranes of, 857 

phospholipids of, 146 

and vitamin E, 187 

see also Red blood cells 
Erythromycin, 392 
Escherichia coli 

alkaline phosphatase of, 

104 


arabinose operon of, 271, 
272, 411 
aspartokinases of, 31, 
32 


bacteriophage A of 
operator of, 273-75 
repressor of, 272-75 
DNA modification in 
and bacteriophage, 448 
genetic analysis, 450, 459- 
61 


methylation, 449, 456- 
58 


sites of, 461, 462 
strain dependence, 448-50 
systems of, 448-50 
DNA polymerases of, 307, 
308 


DNA replication in 
discontinuous, 309, 310 


and integrative suppression, 


320 
membranes in, 326 
nuclease role, 303 
origin of, 316, 317 
and RNA synthesis, 
324 
DNA restriction in 
and bacteriophage, 448 
and endonucleases, 450- 
54 
sites of, 461, 462 
strain dependence, 448 
systems of, 448-50 
galactose operon of, 271 
lac operon of 
control of, 411 
inducers of, 265 
operator of, 266-69 
repressor of, 232, 233, 
264-70 


SUBJECT INDEX 


methyltransferase of, 
79 


polynucleotide ligase of, 
308-10 
regulation in 
negative, 411 
positive, 411 
ribosomes of 
reconstitution of, 388, 
389 
structure of, 387, 391, 
393, 394 
RNA polymerase of 
function of, 277 
initiation by, 232, 271, 
275, 278-87 
physical properties of, 
277, 278 
transcription in 
and bacteriophage, 416- 
20, 422-30 
and RNA polymerase, 
411-16 
transport in 
of alkali metals, 780, 
781 
of amino acids, 779, 780, 
784-87, 789, 791-93 
of arabinose, 797 
of arginine, 791, 792 
of galactose, 779, 796, 
797 
of glucose, 794, 795 
of glutamic acid, 792, 
793 
of isoleucine, 786-88 
of lactose, 795, 797, 
798 
of leucine, 779, 786- 
88 


of lysine, 791, 792 
of B- methylgalactosides, 
796 


of phosphate, 782, 
783 


phosphotransferase sys- 
tem, 798 
of proline, 786 
regulation of, 793, 794 
of tryptophan, 779, 780, 
790, 791 
of valine, 786-88 
Estradiol 
and liposomes, 770 
and lysosomes, 221 
Estrogens 
and chromatin, 205, 209, 
2 


and histone synthesis, 


nuclear binding of 
and chromatin, 209, 
212 
cytosol dependence, 211, 
212, 220 
localization of, 208, 209 
receptor complex for, 


209-12 
temperature effect, 210, 


primary effects of, 204 
and progestins 
binding of, 215-17 
receptor for, 217 
and protein synthesis 
and RNA synthesis, 204, 
205 
time course, 204 
of uterine proteins, 206 
and puromycins, 205, 
208 


receptor proteins for 
binding by, 212, 213 
isolation of, 213, 214 
lipid in, 212 
nature of, 212 
stability of, 213, 214 
receptors of 
and age, 207 
formation of, 211, 212 
inhibition of, 207, 208 
in vitro action, 208 
localizaltion of, 208-10, 
0 


and metabolism, 206, 
207 

nature of, 212 

number of, 210, 212 

sedimentation of, 209 

structural requirements, 
208 

temperature effect, 210 

and tissue response, 206, 

07 


and RNA synthesis 
mechanism of action of, 
205, 221 
and protein synthesis, 204, 
205, 222 
rate of, 204, 222 
and RNA polymerase, 204- 
6, 222 
and uterine growth, 205 
and RNA transport, 205 
and tRNA methylase, 
205 
Ethanolamine deaminase 
coenzyme binding, 67 
deoxy adenosylcobalamin of 
binding of, 67 
and deoxyadenosine forma- 
tion, 56, 69, 70 
and inactivation, 68 
reaction of, 66, 67 
electron spin resonance of, 
8, 
mechanism of, 67 
Ethidium bromide 
DNA binding of 
by intercalation, 244, 
245 
specificity of, 855 
and winding, 245, 855 
as fluorescence probe, 855 





mutagenesis by, 366 

RNA binding of, 855 
Euglena 

mitochondrial DNA of, 


Evernitrose, 973 
F 


Fabry's disease 
and amniocentesis, 987 
ceramide trihexosidase in, 
545, 552, 555, 565, 987 
a-galactosidase in, 987 
prenatal diagnosis of, 
561 
Farber's lipogranulomatosis, 
552, 556 
fd virus, 468, 469 
Ferredoxin, 736 
Ferredoxin-NADP reductase, 
736 
Ferrichromes, 917 
Ferritin, 110 
Ferrochelatase, 112 
Fetuin, 688 
Filipin, 766, 767 
Flavodoxin 
FMN in, 832 
oxidation states in, 832 
structure of, 832 
X-ray crystallography of, 
816, 832, 833 
Flavones, 972 
Fluorescence 
characteristics of, 843 
in immunochemistry, 853- 
55 
probes for 
anilinonaphthalene sulfonate 
as, 844-50, 854, 857-59 
definition of, 843 
hydrophobic, 844, 847 
in immunochemistry, 853- 
55 
inorganic, 856, 857 
and membranes, 857-60 
and nucleic acids, 855, 
856 
and protein aggrezation, 
852 


and protein conformation, 
851, 852 


protein interactions of, 850- 
53 


and quantum yield, 847 
and red shift, 844-47 
and solvent, 844-48 
theory of, 844-48 
types of, 844, 861-63 
and viscosity, 849 
and zymogen activation, 
852, 853 
in proton transfer, 848 
theory of 
binding of, 849, 850 
charge transfer in, 845, 
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846 
and environment, 844, 
845, 847 
and quantum yield, 847 
and red shift, 844-47 
and solvent, 844-48 
and temperature, 
846 
and viscosity, 849 
Fluorescence spectroscopy, 
707, 710 
FMN 
in flavodoxin, 832 
FMNH 
in méthyl- THF homocyste- 
ine methyltransferase, 
79 
Follicle stimulating hormone, 
688, 696 
Formycin synthesis, 972 
6-Fructofuranosidase, 106 
Fructose 
keto form of, 982, 983 
preparation of, 981 
transport of, 798 
Fructose 1, 6-diphosphatase 
conformation of, 852 
deficiency of, 546, 
548 


lead effect, 110 
Fructose 1-phosphate aldol- 
ase 
deficiency of, 545, 548 
Fructosuria, 545 
Fucosidosis, 545, 552, 
556 
Fusiococcin, 975 


G 


Galactokinase 
deficiency of, 545 
and galactose transport, 
797 
and lactose transport, 
795 
mechanism of, 40 
Galactose 
isomers of, 982 
mass spectrum of, 971 
transport of, 779, 795-97, 
802 
uptake of, 977 
Galactosemia 
correction of, 566 
deficiency in, 545, 551, 
566, 568 
prenatal diagnosis of, 
561 
symptoms of, 547 
Galactose 1-phosphate uri- 
dyltransferase 
in galactosemia, 545, 566, 


variants of, 549 
a-Galactosidase 
action of, 985 
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in Fabry's disease, 987 
B-Galactosidase 
in gangliosidosis, 545, 


in mucopolysaccharidoses, 
554 


repressor of, 529 
in sphingolipid breakdown, 
554, 555 
synthesis of 
and CAP, 431-33 
control of, 431-33 
Galactosyltransferase, 735, 
764 
Gangliosides 
breakdown of, 554 
in Tay-Sach's disease, 554, 


Gangliosidosis 
hexosaminidase in, 545, 546, 
550 
identification of, 545, 548, 
552, 555 
Gastroferrin, 692, 693 
Gaucher's disease 
glucocerebrosidase in, 545, 
550, 555 
as lysosomal disorder, 
552 
Genetic diseases 
and amniocentesis, 559- 
61 
clinical observation of, 544, 
547 
and genetic heterogeneity, 
544, 547-51 
and lysosomes, 551-57 
nomenclature of, 548, 


and pathology, 562, 563 

prenatal diagnosis of, 559- 
62 

secondary effects of, 548, 


treatment of, 564-67 

vitamins in, 557-59 
Globosides 

breakdown of, 554 

structure of, 987 
yG-Globulin 

amino acid sequence in, 


carbohydrate of, 695 
glycosylation of, 675, 684 
Glucamylase, 684, 985 
Glucocerebrosidase 
in Gaucher's disease, 545, 
550, 555 
Glucokinase 
as isoenzyme, 32 
mechanism of, 43 
metal ion requirement, 
33 


thiol groups of, 31, 45 
Gluconate dehydrogenase, 106 
Glucose 

configuration of 
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proof of, 959 
and X-ray analysis, 960 
inversion of, 981 
and leucine transport, 779 
mass spectroscopy of, 970, 
971 


NMR studies of, 968 
and sucrose phosphorylase, 
987 


transport of 
and fluorodeoxyglucose, 
977 
in microorganisms, 794-96, 
798 


and mutarotase, 984 
systems for, 794, 795, 


798 
uptake of, 977 
Glucose oxidase 
cadmium effect, 105 
and deoxyfluoroglucose, 
977 
specificity of, 986 
Glucose 6-phosphatase 
deficiency of, 545 
mercury effect on, 98 
Glucose 1-phosphate, 978 
Glucose 6-phosphate dehydro- 
genase 
cadmium effect, 105, 106 
deficiency of, 545, 551, 
568 


and glucose transport, 795 
Hektoen variant of, 551 
lead effect, 109, 110 
variants of, 544, 549, 
551 
Glucose phosphate isomerase, 
989 
B-Glucosidase 
in Gaucher's disases, 
545 
Glucosidases 
action of, 985 
inhibition of, 973 
B-Glucuronidase, 98 
Glucuronyltransferase 
in hyperbilirubinemia, 545, 
548, 564 
Glutamate formiminotransfer- 
ase 
cadmium effect, 105 
deficiency of, 545 
Glutamate mutase 
deoxyadenosylcobalamin of 
and deoxyadenosine forma- 
tion, 56, 60 
role of, 55, 56 
distribution of, 56, 57 
Glutamic acid transport, 792, 
793 
Glutamic dehydrogenase 
conformation of, 852 
dissociation of, 852 
lead effect, 109, 110 
Glutamic oxaloacetic transam- 
inase 
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cadmium effect, 106 
lead effect, 109 
mercury effect, 98 
Glutamic pyruvate transam- 
inase, 109 
Glutaminase, 98 
Glutamine synthetase 
conformation of, 878 
X-ray analysis of, 
817 


Glutamine transport, 792 
Glycerokinase, 31 
Glycerol dehydrase 
deoxy adenosylcobalamin 
in, 
mechanism of, 66 
purification of, 66 
reactions of, 66 
Glycerol kinase, 977 
Glycerol phosphate 
acylation of, 135-39 
selectivity of, 135- 
37 


stepwise, 137, 138 
Glycerol phosphate dehydro- 
genase 
cadmium effect, 106 
substrates for, 977 
Glycine transport, 784-86 
Glycocyamine kinase, 31, 
45 


Glycogen 
glycoprotein in, 675 
Glycogen storage diseases 
enzyme defects in, 
545 
a-1, 4-glucosidase in, 545, 


identification of, 547, 


number of, 545, 548 
phosphorylase kinase in, 
545, 548 
Glycoproteins 
antifreeze, 676, 681, 
689 
in basement membranes, 
637, 638 
carbohydrate structure in 
and allergenicity, 689 
and amino acid sequence, 
679, 682-84 
and antifreeze properties, 
689 
and catabolism, 688, 689, 
696 
composition, 693, 695 
and function, 688, 695, 
696 
heterogeneity of, 684, 
688, 696 
and protein export, 
690 


synthetic, 685 

and tertiary structure, 
697 

catabolism of, 688, 689, 


696 
composition of, 693 
of glycogen, 675 
glycopeptide links in 
amino acids in, 673, 
674 
and L-arabinose, 675 
evolution of, 673 
and glycosidases, 696 
glycosylation of 
amino acids involved, 673, 
674 
asparagine in, 673-79, 682, 
683, 695 
in basement membranes, 
639 
cysteine in, 673, 674, 
676 


and further modification, 
675 

hydroxylysine in, 673-76, 
683, 690 

hydroxyproline in, 673, 674, 
683 


on polyribosomes, 691 
and protein export, 690 
and protein structure, 677, 
679, 682-84 
serine in, 673, 674, 676, 
682-84, 692 
silk, 640 
specificity of, 639 
threonine in, 673-76, 682, 
684, 689, 692 
in membranes, 734, 740, 
744, 745, 747 
mucins 
dissociation of, 692 
gastric, 686, 687, 691, 
692 


molecular weight, 694 
Sialic acid in, 694 
submaxillary, 676, 681, 
682, 688, 691 
sulfate in, 694 
in myelin, 737 
phosphorylation of, 675, 
679 


in plasma membrane, 745 
primary structure of 
and glycoprotein formation, 
677, 679, 682-84 
at glycosylated residue, 
676 


prosthetic groups of 
limits of, 677 
size of, 675, 677 
of sputum, 694 
in virus envelopes, 738, 746, 
747 


Glycosaminoglycans 


biosynthesis of, 553 
see also Mucopolysaccharides 


Glycosidases 


in Fabry's disease, 987 
and glycoprotein breakdown, 
696 





and glycosyl transfer, 
986 

in oligosaccharide synthesis, 
986 


specificity of 
anomer released, 984, 
985 


and fluorinated sugars, 
976, 977 
synthetic, 986 
Glycosylation 
of basement membranes, 
639 


of Bence-Jones proteins, 
690, 691 
of collagen, 639, 640 
of flavones, 972 
of glucamylase, 684 
of glycoproteins 
amino acids involved, 673, 
674 
asparagine in, 673-79, 682, 
683, 695 
in basement membranes, 
639 
cysteine in, 673, 674, 
676 


and further modification, 
675 

hydroxylysine in, 673-76, 
683, 690 

hydroxyproline in, 673, 674, 
683 


on polyribosomes, 691 
and protein export, 690 
and protein structure, 677, 
679, 682-84 
serine in, 673, 674, 676, 
682-84, 692 
silk, 640, 683 
specificity of, 639 
submaxillary, 682 
threonine in, 673-76, 682, 
684, 689, 692 
of immunoglobulins, 675, 
683, 684 
of keratan sulfate, 682 
of a-lactalbumin, 679, 
684 
in membranes, 695 
of myelin, 737 
of orosomucoid, 675 
of ribonuclease, 683, 684 
of silk, 640, 683 
of Sindbis virus, 494 
of submaxillary glycoproteins, 
682 
of thyroglobulin, 691 
of tropocollagen, 676 
Glycosyltransferases 
and virus envelopes, 
494 
Glycyl-glycine dipeptidase, 
106 


Gout 
hypoxanthine phosphoribosyl- 
transferase in, 546, 548, 


SUBJECT INDEX 


550 
identification of, 547, 
548 


Gramicidin 
conformation of, 878 
hydrogen exchange of, 

912 


and membranes, 766 
GTP 
in protein synthesis, 380, 
381, 393, 403, 404 
Guanosine tetraphosphate 
in RNA synthesis, 434 


H 


Haptoglobin, 658 
Heavy meromyosin 
actin binding of, 601 
and actin polymerization, 
585 
ATPase of, 601 
light chain in, 580 
terminus of, 581 
HeLa cells, 732, 740 
Helenine, 520 
a-Helix 
in high density lipoproteins, 
707 


and hydrogen exchange, 
916 


in low density lipoproteins, 
714, 715 
in polyamino acids 
and circular dichroism, 
879 


and helix-coil transitions, 
882-90 
and MNR studies, 881 
and optical rotatory dis- 
persion, 879 
in solid state, 873 
transitions of, 891 
Hemerythrin, 97 
Hemoglobin 
Bohr effect in 
diphosphoglycerate effect, 
822, 823 
in lamprey, 826 
mechanism of, 818, 
819 
nature of, 818 
and X-ray analysis, 818 
breathing of, 918 
cooperative oxygen binding 
and deoxyhemoglobin 
structure, 819-21 
and diphosphoglycerate, 
819, 822, 823 
and heme ligation, 823 
in lamprey, 826 
mechanism of, 818-23, 
825, 826 
nature of, 818 
NMR studies, 823, 
825 
sequence of, 822 
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subunits in, 819, 820, 
822 


and X-ray analysis, 816, 
818-21 
diphosphoglycerate binding 
of, 819, 820, 822, 823 
dye binding of, 844, 850 
heme in, 824, 831 
lamprey 
Bohr effect in, 826 
dissociation of, 826, 
827 
model of, 826, 827 
oxygenation of, 826, 827 
variants of, 544 
Hemophilus influenzae 
restriction endonuclease of 
magnesium requirement, 
449 


mechanism of, 292 
and modification, 449 
specificity of, 292, 450, 
454, 461 
Heparan sulfate, 552, 553 
Hereditary fructose intoler- 
ance, 545, 551 
Herpes virus 
envelope of, 493, 494 
proteins of, 738 
shape of, 493 
structure of, 474 
Hexokinase 
in anemia, 546 
ATPase of, 40, 41, 
43 
brain, 31, 41 
isoenzymes of, 32 
kinetics of, 41 
mechanism of, 40, 41 - 
metal ion requirement, 33, 
34 


phosphorylated complex of, 
43 


specificity of, 48 
substrates of, 36, 40 
thiol groups of, 31, 45 
Hexosaminidase 
in gangliosidosis, 545, 546, 
550, 555 
in Tay-Sach's disease, 545, 
555, 561 
Hexose phosphate isomerase, 
795 


Histidase 
in amniotic cells, 560 
in histidinemia, 546 
Histidine ammonia lyase, 
05 


Histidinemia 
histidase in, 546 
symptoms of, 547 
Histidine transport, 788, 789, 
802, 803 
Histones 
aggregation of, 852 
DNA interaction of 
in chromatin, 253 
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displacement of, 252 

electronmicroscopy of, 
251 

nature of, 248, 252, 253 

and spectral properties, 
252 


and thermal stability, 
52 


in interferon induction, 527 
as repressors 
and promoter sites, 253 
role of, 252 
sequences of, 252, 253 
synthesis of, 206 
variety of, 252 
Homocystinuria 
and corrinoid coenzyme for- 
mation, 60 
and cystathionine synthetase, 
546, 559 
identification of, 547 
and methyl THF-homocysteine 
methyltransferase, 80 
pyridoxine effect, 559 
treatment of, 564 
Hunter's syndrome 
identification of, 548, 


prenatal diagnosis of, 561 
treatment of, 565 
Hurler's syndrome 
identification of, 548, 552 
prenatal diagnosis of, 
561 
treatment of, 565 
Hydrogen exchange 
in amide groups 
and apolar polymers, 914, 
915 


catalysis of, 909, 910, 
913 
inductive effects, 910 
and models, 909, 910 
in myoglobin, 916 
rates, 910-12 
solvent effect, 913 
substituent effect, 910 
temperature effect, 912 
apolar polymer effect on 
and viscosity, 915 
and water, 914, 915 
and breathing 
alternatives to, 917, 918 
analysis of, 918, 919, 
921 


concept of, 917, 918 

in DNA, 245 

isotope effect, 914 

mechanism in, 919, 920 

size of segments, 920, 
921 


catalysis of 
and amide groups, 909, 
910 
by buffer, 909 
internal, 909 
and nucleotides, 910 
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and protein side chains, 
908, 909 

and rates, 905-9 

chemistry of 

carbon-bound hydrogens, 
907 

catalysis in, 905 

pathways of, 905 

primary reactions, 905, 
906 


proton transfer theory, 
905-7 
rate constants, 906, 


in collagen, 916 
in DNA, 245 
isotope effects, 913, 914 
measurement of 
freeze drying, 904 
by gel filtration, 904, 
905 
by infrared spectroscopy, 
904, 905 
by NMR, 904, 909 
in myoglobin, 915, 916, 
920 


in nucleic acids 
isotope effect, 914 
and structure, 245, 
917 
and temperature, 912 
of nucleotides, 910 
in proteins 
amides of, 909-12 
and breathing, 914, 917- 
21 
catalysis of, 905-10 
and a-helix, 916 
isotope effects, 913, 


measurement of, 904, 
905 
side-chain effect, 908, 
909, 911, 912 
solvent effects, 913 
and structure amounts, 
916, 917 
and structure change, 
921, 922 
temperature effect, 912 
and protein side chains 
catalysis in, 908, 909 
rates, 908 
in ribonuclease, 911, 913, 
915, 921 
solvent effects, 913 
and structure change, 921, 
922 


temperature effect, 912 
25-Hydroxycholecalciferol, 
180 


Hydroxylysine galactosyl- 
transferase 
and silk glycosylation, 
683 


Hyperammonemia 
causes of, 548 


deficiency in, 546 
ornithine transcarbamylase 
in, 546, 550 
Hyperbilirubinemia 
and glucuronyltransferase, 
545, 564 
identification of, 548 
Hyperglycinemia, 546, 548 
Hyperlipoproteinemia, 546 
Hyperlysinemia, 546, 567 
Hyperoxaluria, 546, 548 
Hypertension, 108 
Hyperuricemia 
identification of, 547 
and xanthine oxidase, 547, 
564 
Hypo-f-lipoproteinemia, 722 
Hypotauro cyamine, 31 
Hypoxanthine phosphoribosyl- 
transferase 
deficiency of, 548-51, 565, 
566 
in gout, 546, 548, 550 
in Lesch-Nyhan syndrome, 
546, 549, 550, 563, 567, 
568 


I 


Immunoglobulins 
glycosylation of, 683 
Indomethacin, 168 
Influenza virus 
lipids of, 494 
proteins of, 738 
receptor for, 742 
shape of, 493 
structure of, 474 
Infrared spectroscopy 
and hydrogen exchange mea- 
surement, 904, 905 
of low density lipoproteins, 
7 


Insulin 
X-ray analysis of, 817 
Integrative suppression, 320 
Interferon 
aggregation of, 527 
and antiviral protein 
RNA polymerase effect, 
535, 536 
synthesis of, 526, 527, 
533, 534 
definition of, 517, 518 
inducers of 
and actinomycin, 521, 527, 
530, 531 
administration of, 536 
as antiviral agent, 536- 
38 


bacteriophage T4, 523, 
524 


and base sequence, 523 

and cross tolerance, 530 

DNA acs, 523, 524 

double-stranded RNA, 519- 
22 





helenine, 520 

and histones, 527 

hybrids as, 523, 524 

2'-hydroxyl role, 523 

methylation of, 522 

plastic, 519 

poly rI:rC, 520-23, 537, 
538 


recognition of, 522-24, 
527 


and ribonuclease, 522 

RNA, 519-25 

statolon, 519, 528, 532, 
536, 538 

structural requirements, 
521-25 

tilorone, 525 

toxicity of, 537, 538 

viruses as, 517-19, 
538 

mechanism of action of 

and antiviral protein, 526, 

534 


and cell metabolism, 526, 
534 

and polymerases, 535 

and ribosome structure, 
534, 535 

and RNA polymerase, 535, 
536 


in translation, 534 
nuclease activity of, 533 
physicochemical properties, 

518 


production 
enhancement of, 532 
inducers of, 518-25 
inhibition of, 532 
kinetics of, 528 
lymphocytes in, 517 
by reticuloendothelial cells, 
517, 518 
superinduction, 530- 
32 


purification of, 518 
regulation of 
derepression in, 525 
genes for, 527 
model of, 526, 527 
priming, 532, 533 
refractory state in, 528- 
30 
repressor in, 526, 527 
superinduction, 530-32 
repressor of 
as aggregate, 529, 530 
and interferon synthesis, 
522, 526, 527, 529 
as recognition molecule, 
527 


synthesis of, 531 
specificity of, 518 
subunits of, 528, 529 
superinduction of 

by inhibitors, 530, 531 

mechanism of, 531, 

532 
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synthesis of 
forms of, 528, 529 
inhibitors of, 528 
refractory state in, 527- 
30 


repressor of, 522, 526, 
527, 529 
stimulation of, 527 
uptake of, 532, 533 
Ionophores 
as carriers, 766, 767 
nature of, 766 
Isocitrate lyase, 106 
Isoelectric focusing, 719 
Isoenzymes, 32 
Isoleucine transport, 786, 
787 


K 


Kaiser Wilhelm Institutes, 
4, 6-9 
Kasugamycin, 390, 391 
Keratan sulfate 
carbohydrate of, 684, 
686 


excretion of, 552, 553 
glycosylation of, 682 
a-Ketoglutarate dehydrogen- 
ase, 817 
Kinin 
and inflammatory response, 
168 
and vasodilatation, 167 
Krabbe's disease, 546, 552, 
555 
Kynureninase, 547, 559 


L 


Lac operon 
control of 
and catabolite repression, 
431 
and cyclic AMP, 431- 
33 


and lac repressor, 411 
negative, 411, 431, 
432 
positive, 431 
and cyclic AMP, 270, 271, 
431-33 
inducers of, 265 
operator of 
mutants of, 269, 270 
positive regulation of, 
270, 271 
repressor interactions of, 
266-69 
structure of, 268, 270 
repressor of 
inducer interactions of, 
265, 266 
mutants of, 269 
operator interactions of, 
266-69 
as protein, 264, 265 
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specificity of, 232, 233, 
and RNA polymerase, 
271 


transcription of 
and CAP, 431-33 
control of, 411, 431-33 
in vitro, 432 

Lac repressor 

action of, 411 

allosterism in, 266 

inducer interactions of, 

265, 266 

mutants of, 269 

operator interactions of 
assay of, 266, 267 
magnitude of, 266-68, 


rates of, 268, 269, 275, 
76 


specificity of, 267, 268, 


as protein, 264, 265 
specificity of, 232-34, 
264 


a-Lactalbumin, 679, 684 
Lactase, 985 
Lactic dehydrogenase 
dissociation of, 852 
lead effect, 109 
mercury effect, 98 
and transport, 805 
X-ray analysis of, 817 
Lactobacillus leichmanii 
ribonucleotide reductase of, 
72-75 
Lactose 
mass spectrum of, 971 
transport of, 795, 797, 
798 
see also Lac operon, Lac 
repressor 
Lactose permease, 735 
Lactosylceramidosis, 546, 
552, 555 
L cells 
membranes of, 732, 
740 
Lead 
albumin complex of, 109 
amino acids, interaction 
with, 95, 109 
biochemical features of, 94, 
95 
chemical properties of, 94, 
95 


distribution of, 108, 109 
enzyme enhancement by, 


enzyme inhibition by, 109, 
ferritin binding of, 
110 
and membranes, 113 
and mitochondria, 109, 


110 
and nucleic acids 
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chromosomal abnormalities, 
111 

hydrolysis of, 110, 
111 

and protein synthesis, 110, 
111 


organometallics of, 94 
and porphyrin synthesis 
abnormalities in, 111, 
112 
enzyme inhibition in, 112 
and globin synthesis, 112, 
113 


pathways of, 111 
toxicity of 
and 6-aminolevulinic acid 
dehydrase, 109, 112, 114, 
115 
antagonistic effects, 116 
in man, 112, 114 
to microorganisms, 113, 
114 
symptoms of, 115 
Lecithin 
in lipoprotein reassembly, 
711 
urate binding by, 762 
Lecithin-cholesterol acyltrans- 
ferase 
deficiency of, 721 
and lipoprotein interrelation- 
ships, 720, 723, 724 
in lipoprotein reassembly, 
712 


Leigh's syndrome, 547, 
558 


Lesch-Nyhan syndrome 
hypoxanthine phosphoribosyl- 
transferase in, 546, 549, 
550, 563, 567, 568 
pathogenesis of, 563 
prenatal diagnosis of, 561 
Leucine aminopeptidase 
cadmium effect, 106 
and glycosylated cysteine, 
674 


Leucine transport, 779, 786- 
88 


Leucocytes, 858 
Levansucrase, 986 
Light meromyosin 
formation of, 580, 581 
myosin aggregation with, 
591, 592 
and thick filament structure, 
591, 592 
Lincomycin, 975 
Lipase 
cadmium effect, 106 
in cytochrome extraction, 
829 
Lipid bilayers 
in myelin, 733 
and protein, 744, 747, 
748 
in red cells, 744 
Lipoamide dehydrogenase 


SUBJECT INDEX 


cadmium effect, 104, 


lead effect, 109 

and methyltransferase, 
79 

Lipoprotein lipase 

activation of, 722, 723 

affinity chromatography of, 
723 

cofactors of, 723 

in hyperlipoproteinemia, 
546 


and lipoprotein interrela- 
tionships, 720 
Lipoproteins 
abnormal 


in hypo-£-lipoproteine mia, 
722 


and lecithin-cholesterol 
acyltransferase defi- 
ciency, 721 

LP(a), 722 

in obstructive jaundice, 
721, 726 

in Tangier's disease, 


in animal species, 722, 


functions of 
in cholesterol biosynthe- 
sis, 724 
and lecithin-cholesterol 
acyltransferase, 723, 
724 
and lipoprotein lipase, 
722, 723 
high density 
definition of, 704 
isolation of, 705 
lipids of, 705, 707 
phospholipase action of, 
713 


polypeptides of, 709 
protein of, 705, 707- 

11 
proteolysis of, 712, 713 
reassembly of, 711, 

712 
structure of, 706-8, 724, 


subclasses of, 704-6 

substructure in, 706, 
125 

succinylation of, 712 

surface of, 712 

in Tangier's disease, 


interrelationship of 
and lecithin-cholesterol 
acyltransferase, 720, 
723, 724 
lipoprotein lipase role, 
720 
isoelectric focusing of, 


lipids of 
composition of, 705, 


713 
in reassembly, 711 
role of, 707, 716 
low density 
aggregation of, 714, 
71 


8 

CD of, 714, 715 
composition of, 713 
definition of, 704 
degradation of, 717, 718 
electronmicroscopy of, 

714 
isolation of, 713 
lipids of, 713, 716 
modification of, 717 
molecular weight of, 713, 


714 

NMR of, 715 

proteins of, 713, 715- 
18 


reassembly of, 717 
structure of, 714, 715 

succinylation of, 714, 716, 
717 


models of 
high density, 724, 725 
low density, 725, 726 
micellar, 724 
subunits in, 725 
phospholipids of, 146 
proteins of 
aggregation of, 710 
composition, 705, 706, 
713, 718 
definition of, 704 
heterogeneity of, 708- 
1 


0 
isolation of, 708, 715, 716, 
, 720 
and reassembly, 711 
structure, 707, 708 
reassembly of 
and lecithin- cholesterol 
acyltransferase, 712 
products of, 712 
requirements for, 711 
structure of 
composition, 705, 706, 713, 


high density, 706-8, 724, 
725 


low density, 714, 715 
significance of, 705 
very low density, 718, 
726 

terminology of, 704 

very low density 
composition of, 718 
definition of, 704 
isolation of, 718 
protein of, 718-20 
structure of, 718, 726 


Liposomes 


and cell adhesion, 762 

and complement, 767 

electronmicroscopy of, 
755 





and ionophores, 766, 


lysis of, 771 

as membrane model, 755- 
57 

physical studies of, 768, 
769 


preparation of, 755 

protein interactions of, 763- 
65 

sterol incorporation, 769, 
770 


surface charge of, 763 
and thyroxine, 770 
X-ray diffraction of, 755, 
756 
Lombricine kinase, 31, 45 
Luciferase 
and dehydroluciferin, 
848 


dye binding of, 850, 851 
hydrogen exchange of, 921 
Luteinizing hormone, 676 
Lycopene, 713 
Lyon hypothesis, 567, 568 
B-Lysine aminomutase 
cofactors of, 71, 72 
deoxyadenosylcobalamin in, 
71 


reactions of, 70, 71 
D-Lysine aminomutase 
ATP effect, 71, 72 
deoxyadenosylcobalamin in, 
71 


reactions of, 70, 71 
Lysine betaine, 682 
Lysine transport, 791, 

792 


Lysophosphatidylcholine, 705 
Lysophospholipases 
in brain, 154 
specificity of, 147, 148, 
153 


Lysosomes 
disorders of 
characteristics of, 551, 


and enzyme replacement, 
564, 565 

mucolipidoses, 552, 556 

mucopolysaccharidoses, 
552-54 

sphingolipidoses, 552, 554- 
56 


and estradiol binding, 221 

mercury accumulation in, 
99 

and mucolipidoses, 552, 
556 


and mucopolysaccharidoses, 
552-54 

and sphingolipidoses, 552, 
554- 

in thallasemia, 553 

urate binding by, 762 

and vitamin E deficiency, 
184 


SUBJECT INDEX 


Lysozyme 
conformation of, 878 
NMR studies, 970 
stereospecificity of, 

985 


X-ray analysis of, 816 
Lysyl oxidase 

and copper, 654 

in crosslinking, 662 


M 


Macroglobulins 
amino acid sequence in, 
676 


carbohydrate of, 688 
glycopeptides of, 679 
Magnesium 
ATP binding of, 34, 35, 
37 
DNA binding of, 240, 
241 


myosin binding of, 599 
Malic dehydrogenase 
cadmium effect, 105 
X-ray analysis of, 817 
Manganese 
ATP binding of, 34, 
35 
Mannose 
mass spectrum of, 971 
transport of, 798 
Mannose phosphate isomer- 
ase, 988, 989 
Mannosidosis, 546, 552, 
556 
Marfan's syndrome, 547 
Mass spectrometry 
of carbohydrates 
fragmentation patterns, 


and gas chromatography, 
970 
of sugars, 971, 972 
Melibiose transport, 795, 


Mellitin 
membrane interactions of, 
763-65 
Membranes 
acetylcholinesterase in, 
15 
and amino acid transport, 
784, 786, 791 
of animal viruses, 493, 
494 
asymmetry of, 747 
ATPase of, 734-36, 745, 
746, 763, 764 
bacterial, 746 
of bacteriophage PM2, 
491, 492 
capacitance of, 756 
chloroplast 
composition of, 732, 736, 


permeability of, 102 


classes of, 732, 733 
composition of 
chloroplast, 732, 736, 
746 


classes of, 732, 733 

and function, 732, 733 

mitochondrial, 142, 143, 
732 

phospholipids of, 142, 
143 


cytochromes in, 735, 736 
dissociation of, 740 
and DNA replication, 302, 
303, 325-27 
and drug action, 857, 858 
electronmicroscopy of, 755, 
756 
from electroplax, 943 
erythrocyte, 734, 740-45, 
747, 857 
ferredoxin in, 736 
fluorescence probes of 
and drug action, 857, 
858 
excitable, 860 
in microsomes, 857 
and models, 858-60 
and muscle, 858 
nature of, 858 
and polymyxin binding, 
857 
functions of 
evolution of, 759, 760 
models for, 760 
proteins in, 731 
galactosyltransferase in, 
735, 764 
glycoproteins in, 734, 740, 
744, 745, 747 
glycosyltransferases of, 
695 


of granules, 931 
hydrocarbon region of 
and cholesterol, 769, 
770 
and permeability, 769 
properties of, 768, 769 
and thyroxine, 770 
ionic region of 
and cell adhesion, 761, 
762 
and complement, 767 
components of, 760 
macromolecule interactions 
of, 762-65 
and retinene, 765 
and solute permeability, 
765-67 
and surface potential, 760, 
761 
ion selectivity of, 757, 
758 
and lactose transport, 797, 
798 


lead effect, 113 
lipids of 
composition of, 754, 755 
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hydrocarbon region of, 
768-71 

ionic region of, 760-67 

and liposomes, 755 

and proteins, 744 

and smetic mesophases, 
755-57 

and structure, 733, 737, 

9 


water absorption by, 768 
mitochondrial 

composition of, 732 

fluorescence probes of, 

858, 859 

and function, 733 

proteins of, 746 

and protein synthesis, 358, 


models of 

bimolecular lipid, 754 

fixed charge, 753, 754 

and fluorescence probes, 
858, 859 

liposomes as, 755-57 

from myelin, 754 

phospholipids in, 756, 
757 


thin films as, 758, 759 
of mycoplasma, 755 
phosphatidylcholine, 113 
and phospholipid biosynthesis 
in microorganisms, 144 
in microsomes, 145 
in mitochondria, 144, 
145 
phospholipids of 
biosynthesis of, 143-45 
distribution of, 744 
exchange of, 145-47 
sphingomyelin, 142, 
143 
and phosphotransferase sys- 
tem, 798 
postsynaptic, 927, 936, 
937 


of presynaptic axons, 927 
proteins of 

arrangement of, 733, 742- 
44 

ATPase of, 763, 764 

and cell contact, 761, 

762 

classes of, 747 

and endoplasmic reticulum, 
734, 735, 739, 740 

in erythrocytes, 734, 740- 
45, 747 

and function, 731-33, 739, 
744, 745 

galactosyltransferase, 764 

heterogeneity of, 740 

and lipids, 744 

and membrane structure, 
732, 733 

in mitochondria, 733 

in myelin, 732, 733 


in plasma membranes, 732, 


SUBJECT INDEX 


734, 735, 739, 740 
properties of, 733, 737, 
739 


solubilization of, 739, 
740 
structural, 739 
structure of, 754-56 
and virus envelopes, 738, 
746, 747 
receptor sites in 
and binding proteins, 
803 
isolation of, 778 
structure of 
and lipid, 733 
and protein, 732, 733 
thin films as, 758, 759 
transport in 
of amino acids, 784, 786, 


energy requirements, 
805, 806 
of lactose, 797, 798 
and lateral migration, 
807, 808 
phosphotransferase sys- 
‘tem of, 798 
unit membrane theory 
lipid role, 754-57 
protein role, 754-57 
in virus assembly, 479 
virus envelopes as, 738, 
746, 747 
and vitamin E, 185, 


Mercaptalbumin, 97 
Mercury 


albumin, interaction with, 
97 


analysis of, 95, 96 

biochemical features of, 
94, 95 

chemical properties of, 
94, 95 

and chromosomal abnor- 
malities, 99 

detoxification of, 101 

distribution of, 94, 95 

DNA, interaction of, 98, 


and enzyme activity, 98 

in fish, 102, 103 

and lysosomes, 99 

methylation of, 83, 99- 
101 

NADH complex, 96 

nucleotide interactions of, 
98 

and oxidative phosphoryla- 
tion, 99 

protein binding of, 97, 
98 


and protein synthesis, 99 
RNA, interactions of, 

99 
sulfur interactions of, 97 
and thiamine deficiency, 


96 
toxicity 
in organic mercurials, 
102, 103 
and resistance, 102 
tryptophan, interaction with, 
97 
virus interactions of, 99 
Metachromatic leukodystrophy 
arylsulfatase A in, 546, 552, 
555, 565 
enzyme replacement in, 
565 


prenatal diagnosis of, 561 
Metallothionein 
cadmium in, 93, 104, 


lead binding of, 109 
mercury binding of, 97, 
104 
Methane formation 
ATP utilization, 81-83 
corrinoid in, 80, 81 
methyl donors, 82, 83 
and methylmercury forma- 
tion, 83 
precursors, 80-83 
Methemoglobinemia, 546 
Methionine synthetase, 100 
Methylase B 
and DNA modification, 456, 
457 
purification of, 456 
requirements of, 456 
Methylase P, 457 
Methylation 
and S-adenosylmethionine, 
449, 457, 458 
and DNA modification, 449, 
456-58, 462 
by methylase B, 456, 
457 


by myosin, 582 
Methylcobalamin 

and acetate synthesis, 101 

isolation of, 100 

in methylmercury synthesis, 

100, 101 

a-Methyleneglutarate mutase 

coenzyme for, 61 

mechanism of, 61, 62 

reaction catalyzed, 60, 


Methylmalonic aciduria 

and corrinoid coenzyme for- 
mation, 60, 547, 557, 
558 

and deoxyadenosylcobalamin 
metabolism, 59 

and methylmalonyl-CoA 
mutase deficiency, 546, 
558 

prenatal diagnosis of, 
562 


and sulfur amino acid metab- 
olism, 59, 60 
symptoms of, 548 





in vitamin B19 deficiency, 

57-59, 555 
Methylmalonyl-CoA mutase 

mechanism of, 60, 85 

and methylmalonate excre- 
tion, 57-59, 546, 547 

in methylmalonic aciduria, 
57-59, 546, 547, 558 

and tissue methylmalonate, 
58 

and vitamin Bj9 deficiency, 
57, 58 


, 

Methylmercury 
degradation of, 101-3 
excretion of, 103 
and protein synthesis, 

99 
synthesis of 
enzymatic, 100, 101 
in industrial waste, 101 
mechanism, 99, 100, 
103 
and methane synthesis, 
101 
toxicity of, 102 
Methyl THF-homocysteine 
methyltransferase 
adenosylmethionine role, 
75-78 
cobalamin in, 75-80 
demethylated form of, 78 
in disease, 80, 558 
methylation of, 76-78 
reactions of, 76 
reducing system in, 76- 
79 
requirements of, 75 

Mevalonate kinase, 39, 40 

ME virus 
assembly of, 479 
structure of, 478 

Micrococcal nuclease, 261 

Miserotoxin, 973 

Mitochondria 
ATPase of 

and fluorescence, 859 
synthesis of, 359, 360 
biogenesis of 
and intercalating dyes, 365, 
366 
and mitochondrial DNA, 
358, 359 
systems in, 334 
calcium transport in, 784 
DNA of 
alkali lability of, 337, 
338 


branched, 344-46 
catenated, 342 
circular, 335, 344, 345 
crosslinking of, 338 

D loops in, 335, 344- 
46 


evolution of, 341 

genes of, 357-64 

information content of, 339, 
340, 355 


SUBJECT INDEX 


inheritance of, 344 
methylated bases in, 
335 
minicircles of, 343 
and nuclear DNA, 342 
oligomers of, 343 
properties of, 334, 335 
in protists, 336, 337 
renaturation of, 339, 
340 
repair, 346 
replication of, 319, 344- 
46 


replicative intermediates 
of, 344, 345 

sequence homologies in, 
340-42 

spacer sequences in, 
340 


strand separation of, 
338, 339 
superhelix in, 335 
synthesis of, 344-47 
in tumor cells, 342-44 
evolutionary origin of, 
367, 368 
lead effect, 109, 110 
lipids of, 754 
membranes of 
and antibiotic resistance, 
362 
composition of, 732 
fluorescence probes of, 
858, 859 
and function, 733 
phospholipids of, 142- 
45 
proteins of, 733, 746 
and protein synthesis, 
358, 359 
sphingomyelin in, 142 
mRNA of 
half-life of, 353, 354 
imported, 355, 356 
polygly cerophosphatide 
synthesis by, 144 
protein export by, 356, 
357 


proteins of, 356, 357, 
361 
protein synthesis in 
and bacteria, 350, 
351 
and intercalating dyes, 


and mitochondrial mem- 
branes, 358, 359 

and mitochondrial ribo- 
somes, 347, 348, 350, 
351, 361 

and mitochondrial syn- 
thesis, 358-62 

products of, 356, 358- 
64 

and protein import, 356 

ribosomes of 
and antibiotic resistance, 


362, 363 
proteins of, 349 
and protein synthesis, 348, 
350, 351, 361 
sedimentation of, 348, 
349 
5S RNA in, 350 
RNA polymerase of, 290, 
354, 355 
RNA synthesis in 
and intercalating dyes, 
366 
and RNA polymerase, 354, 
355 


strand selection, 351- 
53 
turnover, 353 
rRNA of 
genes for, 345, 357, 358 
methylation of, 350 
molecular weight, 348, 


in petite mutants, 365 
5S, 350 
sedimentation of, 348, 


turnover of, 353 
tRNA of 
gene mapping of, 345, 357, 
358 


heterogeneity of, 339 
methylated bases in, 351 
species of, 351 
turnover of, 353 
virus replication in, 367 
and vitamin E, 188, 189 
and vitamin K, 194 
Monensin, 766 
mRNA 
of bacteriophage T4, 289, 
290 


ribosomal binding of 
proteins in, 401 
site of, 379, 380 
in thalassemia, 550 
in transformed cells, 
509 
and vitamin K, 195 
see also RNA polymerase, 
RNA synthesis 
Mucolipidoses 
identification of, 548, 553, 
556 
as lysosomal diseases, 552, 


Mucopolysaccharides 
biosynthesis of, 553 
degradation of, 553, 554 
see also Glycosaminoglycans 

Mucopolysaccharidoses 
corrective factor, 554, 

565 
enzymatic basis of, 554 
genetic heterogeneity in, 
550, 554 
identification of, 548, 553 
types of, 553, 554 
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Muramic acid phosphate, 981 
Muramidase, 108 
Muscle proteins 
actin 
polymerization of, 585 
from siime mold, 608, 
609 
in thin filaments, 592, 593 
a-actinin 
actions of, 589, 593, 594 
components of, 589 
localization, 590 
B-actinin, 590, 591 
actomyosin 
ATPase of, 583, 586, 589, 
600-3 
and red cells proteins, 740, 
41 


and spectrin, 741 
superprecipitation, 586, 
587, 589 
threads of, 603 
y-comr «ent, 590 
and coi. .raction 
ATP -iydrolysis in, 606, 
607 
mechanism of, 607, 608 
F-actin 
and a-actinin, 589 
and ATP hydrolysis, 584 
and contraction, 584, 
585 
length of, 585 
myosin interaction of, 


sonication of, 584 
G-actin 
ATP binding by, 583 
calcium function in, 583 
heavy meromyosin binding, 
601 
molecular weight, 582 
myosin interaction of, 
584 
nucleotide interaction of, 


polymerization of, 583- 
85 

sequence of, 582, 583 

subunits of, 584 

myofibril suspensions 
ATP binding, 603, 604 
relaxation of, 603, 604 
myosin 

ATPase of, 579, 580, 586, 
588, 594-600 

dissociation of, 578 

fragment of, 580 

heavy chains of, 578, 
581 

light chains of, 578-80 

methylation of, 582 

model of, 581, 591 

molecular weight, 578 

and muscle structure, 591, 
592 

papain action on, 580, 581 


SUBJECT INDEX 


precipitation of, 592 
relaxing site of, 604 
structure of, 581, 582 
paramyosin, 590 
C protein, 590 
M protein, 591 
relaxing protein system 
ATPase activation, 
588 
definition of, 586 
in molluscs, 589 
sarcoplasmic reticulum 
and ATP hydrolysis, 604- 
6 


calcium release, 604 

calcium transport, 605, 
606 

lysolecithin effect, 605 

phosphorylated interme- 
diate in, 605, 606 

and structure of muscle 

actin in, 592, 593 

a@-actinin in, 593, 
594 

light meromyosin in, 
591, 592 

myosin in, 591, 592 

M protein in, 591 

thick filaments in, 591, 
592 

thin filaments in, 592, 


tropomyosin in, 592, 
593 


troponin in, 592, 593 
tropomyosin 
and a-actinin, 589 
properties, 585 
and thin filaments, 592, 
593 
and troponin, 586-89 
tropomyosin B, 585-89 
troponin 
assay of, 586, 588 
and ATPase, 586, 587 
and calcium, 586-89, 
604 
components of, 586-88 
configuration of, 589 
and thin filaments, 592 
593 
Muscular dystrophy, 182- 
84, 187 
Mutarotase 
assay of, 983 
distribution of, 983, 


role of, 984 
Mycoplasma membranes, 
755, 769 
Myelin 
in branched-chain ketoacid- 
uria, 563 
composition of, 732 
function of, 732, 733 
lipid bilayer in, 733 
as membrane model, 754 


in phenylketonuria, 562, 
563 


photomicrographs of, 
754 


protein in 
as antigen, 737 
basic, 733, 737 
classes, 733 
and function, 732, 733 
glycosylation of, 737 
methylation of, 737 
proteolipid, 737, 738 
Wolfgram, 739 
X-ray diffraction of, 733, 
737, 754, 755 
Myelination, 133 
Myeloma proteins, 680, 


Myofibril suspensions 
ATP binding, 603, 604 
relaxation of, 603, 604 

Myoglobin 
conformation of, 878 
dye binding of, 844, 850 
hydrogen exchange of, 915, 

916, 920 
X-ray analysis of, 816 

Myoinositol, 976 

Myosin 
actin interaction of, 


ATPase of 
activation of, 583, 588, 
597, 598 
chemical modification of, 
598 


configuration of, 599, 
600 


and fluorodinitrobenzene, 
599 

kinetic scheme, 594-98 

and light chains, 579, 
590 

mechanism of, 594-97 

phases of, 594 

phosphorylated intermedi- 
ate in, 594-97 

rate-limiting step, 596, 
597 


SH groups, 597, 598 
spin resonance studies, 
597 


calcium binding of, 599 
and calcium sensitizing fac- 
tor, 582 
dissociation of, 578 
fragments of, 580 
heavy chains of 
backbone of, 581 
number of, 578 
light chains of 
and ATPase of, 579 
composition of, 578, 
579 
in fast muscle, 579, 580, 


mass of, 578, 579 





number of, 578-80 
peptides of, 579, 580 
in slow muscle, 579, 580, 
582 
magnesium binding of, 599 
methylation of, 582 
model of, 581, 591 
molecular weight of, 578 
and muscle structure, 591, 
592 


papain action of, 580, 581 

precipitation of, 592 

relaxing site of, 604 

from slime mold, 610 

structure of, 581, 582 

Myxoviruses 

and interferon induction 
in lymphocytes, 517 
quantity of, 518 


N 


NAD 
and vitamin E, 188, 189 
NADH 
mercury complex of, 
96 


in phospholipid biosynthesis, 
138, 139 
NAD kinase 
mechanism of, 40 
metal ion requirement of, 
47 


NADPH 
in phospholipid biosynthesis 
ether-containing, 130- 
32 
glycerides, 138, 139 
Nafoxidine, 207-10, 220 
Nagarase, 599 
Neotropsin, 246 
Neuraminic acid, 979, 980 
Neuraminidase, 979, 980 
Neurospora crassa 
glucose transport in, 794, 
795 
mitochondrial DNA of, 336, 


poky mutant of, 364 

RNA polymerase of, 290 

tryptophan transport in, 
791 

Neurotransmitters 

function of, 925, 926 

and nerve cell structure, 
926 

prevarations for study, 926, 
927 


receptors for 
and acetylcholine, 936- 
48 
affinity reagents for, 939, 
940 


binding to, 937, 941-43 
as protein, 939 

release of 
in adrenal medulla, 929- 


SUBJECT INDEX 


32 

anatomy of, 933 

and calcium, 927, 928, 
932 

and compartmentaliza- 
tion, 933-36 

and cyclic AMP, 928 

detection of, 927 

and exocytosis, 930- 
33 


and peroxidase uptake, 
33 


quantal, 927-29 
spontaneous, 928 
and vesicles, 929, 930, 
932, 933 
and synapse morphology, 
927 


Newcastle disease virus 
in interferon induction, 
519, 538 
structure of, 474 
Nickle, 35 
Nicotonic acid, 61 
Niemann- Pick disease 
prenatal diagnosis of, 


sphingomyelin in, 547, 
552, 554 
types of, 552, 555 
Nigericin, 766 
Nojirimycin, 973 
Nonketotic hyperglycinemia, 
546, 567 
Norepinephrine 
and adrenergic transmis- 
sion 
release of, 928, 932, 


tissues studied, 926, 
compartmentalization of, 
935 
and cyclic AMP synthesis, 


particulate, 932 
and prostaglandins, 169 
release of 

from compartments, 935, 


and exocytosis, 932, 
933 


quantal, 928 
and vesicles, 929, 932, 
933 


synthesis, 933 
transport of, 933 
Nuclear magnetic resonance 
of AMP, 961 
of carbohydrates 
and classification, 968 
and conformation, 961, 
963, 965-70 
glucose, 968 
and metal complexes, 
968 
in pseudouridine, 972 
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of cytochrome c, 829 

and DNA histone interactions, 
253 

and helix, 881 

of hemoglobins, 823, 825 

and hydrogen exchange mea- 
surement, 904, 909 

of lipoproteins, 707, 708, 
715 


of lysozyme, 970 
of pseudouridine, 972 
of random coil polypeptides, 
874, 877 
Nucleocidin, 978 
Nucleoside diphosphokinase 
isoenzymes of, 32 
mechanism of, 40-42 
metal ion requirement, 30, 
33 


specificity of, 48 
thiol groups of, 31, 46 
Nucleoside monophosphokinase, 
43 


Nystatin, 766 
fe) 
Obstructive jaundice, 721, 
726 


Ochronotic arthritis, 559 
Oligomycin, 362 
Oligosaccharides 
sequence analysis of, 
972 


synthesis of, 986 
Oncogenic viruses 
and cancer, 514 
RNA-containing 
and cell DNA, 511, 512 
and chick helper factor, 
511 
and helper virus, 510 
host range of, 511 
structure of, 510 
viral gene function in, 
512, 513 
and transformation 
assay of, 504 
biochemical changes in, 
504-6 
and cell phenotype, 509 
definition of, 503 
and lytic infection, 503, 
504 


and viral genes, 503, 504, 
507-9 
Operon, 410 
see also specific operons 
Optical rotatory dispersion 
of DNA 
and histones, 252 
and polylysine complexes, 
250 


and a-helix, 879 

of high density lipoproteins, 
707, 710 

of LIV binding protein, 787 
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of low density lipoproteins, 
715 


of polyamino acids, 878- 
81 
of random coil polypeptides, 
874, 877 
of RNA polymerase, 278 
and f-structure, 879 
Ornithine aminomutase, 70, 


Ornithine-ketoacid transami- 
nase 
in amniotic cells, 560 
and ornithinemia, 547 
Ornithinemia, 547 
Ornithine transcarbamylase, 
546, 550 
Ornithine transport, 791 
Orosomucoid 
carbohydrate of, 681, 684, 


glycosylation of, 675 
Orotate phosphoribosyltrans- 
ferase, 547, 550, 551 
Orotic aciduria 
deficiency in, 547, 550, 


treatment of, 564 
Orotidylic decarboxylase, 547, 
550, 551 
Quabain, 81, 780 
Ovomucins 
composition of, 693 
purification of, 694 
Ovotransferrin, 679 
Oxaloacetate decarboxylase, 
105 
Oxalosis, 564 
Oxidative phosphorylation 
cadmium effect, 107 
mercury effect, 99 
and vitamin K, 194 


P 


Papain 
myosin, action on, 580, 
581 


X-ray analysis of, 816 
Paramyosin, 590 
Paramyxovirus, 738, 747 
Parathyroid hormone, 783 
Partially relaxed Fourier 

transform spectra, 969 
Penicillin, 324 
Pentosuria, 547 
Pepsin, 851 
Peptidases 
cadmium effect, 105, 
106 

lead effect, 110 
Peptidyltransferase 

action of, 381, 382 

localization of, 402 
Peroxidase 

dye binding of, 850 

and neurotransmitter release, 


SUBJECT INDEX 


933 
Phenylalanine hydroxylase 
in phenylketonuria, 547, 
550, 562 
Phenylalanine transport, 
784, 786, 789, 790 
Phenyline-bis- maleimide, 
395, 396 
Phenylketonuria 
and glycolysis, 563 
mental damage in, 562, 
563 


and myelination, 562, 
563 


phenylalanine hydroxylase 
in, 547, 550, 562 
symptoms of, 547 
Phosphate transport, 782, 
783 


Phosphatidate phosphohydro- 
lase, 139 
Phosphatide acylhydrolases 
lysophospholipase 
distribution of, 153, 
154 
inhibition of, 153 
specificity of, 148, 153 
metabolic role of, 153, 
154 
nomenclature of, 147, 


phospholipase Aj 
properties of, 152 
specificity of, 148, 152 
phospholipase Ag 
calcium requirement, 
149, 151 
detergent effect, 150 
and direct lytic factor, 
151 
isoenzymes of, 148 
metabolic role of, 153, 
154 
properties of, 148, 149 
substrates of, 150, 
151 
phospholipase B, 148, 152, 
153 


and reacylation, 154 
Phosphatidy lcholine 
biosynthesis of 
and turnover, 139 
and unsaturation, 139, 
140 
in high density lipoproteins, 
705 


lead binding of, 113 
and lipoprotein reassembly, 


in membranes, 760 
phospholipase action on, 
150 


Phosphocreatine, 16 

Phosphofructokinase 
active site of, 43, 46 
allosterism of, 48, 49 
ATPase of, 43 


deficiency of, 545 

isoenzymes of, 32 

mechanism of, 42 

subunits of, 30, 31 

thiol groups of, 31, 45, 
46 


6-Phosphogluconate dehydro- 
genase, 851 
Phosphoglycerate kinase 
deficiency of, 546 
mechanism of, 42 
metal ion requirement, 
33 


phosphorylated complex of, 
43 


specificity of, 36, 48 
subunits of, 30-32 
thiol groups of, 31, 46 
X-ray analysis of, 32, 
817 
Phosphoglyceromutase, 98 
Phosphokinase, 735 
Phospholipase A 
lipoproteins, action on, 
713, 717 
in membranes, 735 
metabolic role of, 153, 
154 
in phospholipid biosynthesis, 
135, 136, 141 
properties of, 147-52 
specificity of, 147, 148 
Phospholipase B, 148, 152, 
153 


Phospholipase C 
lipoproteins, action on, 
718 


and sarcoplasmic reticulum, 
605 


Phospholipase D, 713, 718 
Phospholipids 
biosynthesis of 
acylation, 135-39 
alkyl ether, 129-32 
ATP role, 130-32, 134 
CoA requirement, 130-32, 
134, 137 
deacylation in, 136, 
141 
de novo, 139-41 
dihydroxyacetone phosphate 
in, 130 
ether-containing, 129-35 
fatty acids in, 135-39, 
141 
fatty alcohols in, 130-32 
glyceraldehyde phosphate 
in, 130 
localization of, 143-45 
metabolic heterogeneity, 
135-42 
NADPH in, 130-32 
N-containing, 131 
phospholipases in, 135, 136, 
141 


plasmalogens, 132- 
35 





polyglycerophosphatides, 
144 


selectivity in, 135-37 

transmethylation in, 141, 
142 

triosephosphates in, 138 

ether-containing 

alkyl ether, 129-32 

ATP role, 130-32 

biosynthesis, 129-35 

CoA requirement, 130- 
32 


dihydroxyacetone phosphate 
in, 130 
fatty alcohols in, 130-32 


glyceraldehyde phosphate in, 
130 


NADPH in, 130-32 
N-containing, 131 
plasmalogens, 132-35 
exchange of 
and erythrocytes, 145, 
146 


intermembrane, 145-47 
and lipoproteins, 146 
stimulatory factor, 146 
fatty alcohols of 
biosynthesis of, 131, 132 
in ether synthesis, 130 
in membranes 
biosynthesis of, 143- 
45 
composition of, 142, 143 
distribution of, 744 
exchange of, 145-47 
in mitochondria, 142-45 
plasmalogens 
biosynthesis of, 132-35 
cell-free synthesis of, 
134 


and prostaglandin biosynthe- 
sis, 163 
Phosphopyruvate carboxylase, 
105 
Phosphopyruvate hydratase, 
105 


Phosphoramidate- ADP phos- 
photransferase 
forms of, 42 
metal requirement, 30 
Phosphoribonuclease, 106 
Phosphorylase 
cadmium effect, 105 
in glycogen storage disease, 
545 
Phosphorylase B 
conformation of, 852 
inhibition of, 988 
Phosphorylase kinase 
in glycogen storage disease, 
545, 548 
properties of, 31 
Phosphotransferase enzyme II, 


Phosphotransferases 
active sites of 
amino acids in, 44-47 


SUBJECT INDEX 


cation function in, 47 
and conformational 
changes, 48 
specificity of, 47, 48 
thiol groups in, 31, 44- 
46 
allosteric, 48, 49 
isoenzymes of, 32 
kinetic studies of 
and metal concentration, 
36-38 
reaction pathway, 36 
and stability constants, 
36-38 
metal ion requirement of 
classes of, 33 
exceptions to, 30 
in vivo, 33 
nature of, 32, 33 
and reactant form, 
30 
metal-nucleotide complexes 
in 
binding sites, 34, 35 
formation of, 35 
stability of, 34 
molecular weights of, 30, 
31 
reaction mechanisms of 
ordered, 40, 42 
phosphorylated complexes 
in, 
ping-pong, 39-42, 
44 


random, 39-41, 43 
sequential, 40, 41, 43 
reactions catalyzed, 30 
subunits of, 30-32 
Phosvitin, 684 
Physarum polycephalum 
mitochondrial DNA of, 
334, 335, 337 
Physostigmine, 19 
Phytic acid, 960 
Pilocarpine, 691 
Pilorubrosin, 976 
Plasmalogens 
biosynthesis of, 132- 
35 
stereospecificity in, 133, 
34 


Plasma membranes 
composition of, 732 
of mycoplasma, 755 
proteins of 
and function, 732, 733 
heterogeneity of, 740 
properties of, 734, 
735 
structural, 739 
Plasmin, 106 
Plastocyanin, 736 
Poliovirus 
assembly of 
protease in, 478, 479 
RNA in, 479 
empty shells of, 478 
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proteins of, 478, 479 
structure of, 474, 478 
Polyamino acids 
conformational transitions in 
helix-coil, 882-90 
polyproline I-II, 884, 890, 
891 


in random copolymers, 
892 


conformation of 

calculation of, 873 

and circular dichroism, 
879-81 

and conformation energy, 
870-73, 878 

and dipole moments, 
881 


and end-to-end distance, 
875, 877 
and free energy, 870, 
873 
a-helical, 873, 874, 879 
hydrophobic interactions in, 
889, 890 
and intramolecular potential 
energy, 870, 871 
and molecular orbital theory, 
872, 873 
and NMR properties, 881, 
882 
and ORD, 878-81 
and proline, 874, 879 
random coil, 874, 875, 
879, 880 
rigidity of, 875 
rotational states in, 870- 
72 
solvent role, 878, 887- 
89 
and steric maps, 870, 872 
B-structure, 874, 879 
transitions in, 862-87, 
890 
triple helical, 892 
helix-coil transition in 
cooperativity in, 883 
hydrophobic interactions in, 
889, 890 
models of, 882, 883 
nucleation in, 883, 884 
polyelectrolyte, 884 
solvent role, 887-89 
stages of, 885 
transition parameters, 885- 
87, 890 
proline helix transitions in, 
884, 890, 891 
as protein models, 869, 


Polyglycerophosphatides 
biosynthesis of, 144 
in high density lipoproteins, 
705 


Polylysine 
DNA interaction of, 248- 
53 
Polymyxin, 857 





1076 


Polynucleotide ligases 
activity of, 308 
in bacteriophage replication, 
308, 309 
inhibition of, 310 
Polynucleotide phosphorylase, 
413 


Polyoma virus 
DNA of, 475, 504, 507 
mutants of 
and cell surface properties, 
505, 506 
classes of, 504, 505 
host range, 505 
temperature sensitive, 
504 
and transformation, 504, 
505 
proteins of, 475, 507 
structure of, 473, 474 
transformation by 
assay of, 504 
biochemical changes in, 
504-6 
and cell surface properties, 
505, 506 
and lytic infection, 503, 
504 
mutants of, 504, 505 
nature of, 503, 504 
Polyoxins, 975, 976 
Polyproline 
helices of 
forms of, 874 
optical properties of, 879, 
890 


stabilization of, 880 
transitions between, 890, 
891 
Poly rI:rC, 520-23, 537, 
538 


Polysaccharides 

conformation of, 961, 963 
Polytyrosine 

CD of, 880 

conformation of, 880, 881 
Pompe's disease, 561 
Porphyria, 188, 547 
Porphyrin synthesis 

and globin synthesis, 112, 

113 


lead effect, 111, 112 
pathways, 111 
and vitamin E, 187, 188 
Potassium 
and aspartokinase, 34 
and pyruvate kinase, 
34 
transport of, 780, 781 
Pox viruses, 474, 493 
Procollagen peptidase, 662 
Proflavin 
DNA binding of, 244, 245, 
856 


Progesterone 
chromatin binding of, 219 
and liposomes, 770 


SUBJECT INDEX 


and RNA polymerase acti- 
vity, 215 
see also Progestins 
Progestins 
actinomycin effect, 215 
binding of 
estrogen effect, 215- 
17 
localization of, 216-18 
and metabolic transfor- 
mation, 216 
and receptors, 215-18 
specificity of, 216, 218 
early effects of 
avidin synthesis, 214, 
215 
and DNA synthesis, 
215 


and RNA synthesis, 215 
metabolism of, 216 
nuclear binding of 

and cytosol binding, 220, 

221 
cytosol dependence of, 
218, 219 

and estrogens, 215-17 

and temperature, 217 
and protein synthesis, 214, 

215 


receptor complexes of 
estrogen effect on, 
217 
localization of, 216-18 
sedimentation of, 217, 
218 
receptor proteins for 
binding by, 219 
movement of, 221 
purification of, 219 
Prolidase, 105, 106 
Proline hydroxylase 
and collagen synthesis, 
633 


of earthworm, 636 
mechanism of, 638 
precursor of, 637 
recognition by, 635, 636 
requirements of, 637 
sequence dependence, 


and substrate denaturation, 


Proline transport, 784, 786 
Propionyl-CoA carboxylase, 
57 
Prostaglandin dehydrogenase 
localization of, 169 
in prostaglandin assay, 
163 


and prostaglandin catabo- 
lism, 165, 166 
Prostaglandin isomerase, 


Prostaglandin reductase, 
165, 166 
Prostaglandins 
action of 


and adenyl cylase, 168- 
71 


and calcium, 170 

in central nervous system, 
169 

and cyclic AMP, 170, 


and inflammatory respuuise, 
168, 169 
and norepinephrine recep- 
tors, 169 
in transport, 169, 170 
in vasodilatation, 167, 
168 
and wound healing, 168, 
169 
antibodies to, 163 
assay of, 162, 163 
biosynthesis of 
and aspirin, 168 
control of, 165 
distribution of, 163 
and indomethacin, 168 
inhibitors of, 165, 168 
mechanism of, 163-66 
and phospholipids, 163 
precursors of, 163, 
164 


and release, 163 
catabolism of 
dehydrogenase role, 165- 
67 


and excretion, 167 
pathway of, 166, 167 

extraction of, 162 
identification of, 162 
isolation of, 162, 163 
release of, 169 
solubility of, 162 

Protamines, 233 

C Protein, 590 

CI Protein, 423, 424 

M Protein, 591 

w Protein 
action of, 291, 292, 308 
mechanism of, 291, 292 

Proteinase, 106 

Protein kinase 
allosterism of, 48, 

49 
and cyclic AMP, 33, 49 
metal ion requirement of, 
33 


properties of, 31 
specificity of, 48 
Protein synthesis 
adapter model of, 378, 
379 
and DNA synthesis, 322, 
323 


elongation in 
G factor in, 381 
and GTP hydrolysis, 380, 
381, 393, 403, 404 
peptidyltransferase in, 
381 


puromycin effect, 380 





and translocation, 403, 
404 
Tg, role, 380, 381 
Ty role, 380, 381 
estrogen effect on, 204, 
206 
initiation of 
dissociation factor in, 382, 
383 
F factors in, 382-84, 399, 
400 


Fmet-tRNA in, 383, 384, 
402 
GTP role, 403 
ribosome dissociation in, 
382-84 
30S subunit in, 383 
and interferon, 521, 534 
lead effect, 111 
mercury effect, 99 
mitochondrial 
and bacteria, 350, 351 
and intercalating dyes, 
366 
and membranes, 358, 359 


and mitochondrial ribosomes, 


347, 348, 350, 351, 361 
and mitochondrial synthe- 
sis, 358-62 
products of, 356, 358- 
64 
and protein import, 356 
peptidyltransferase in 
in elongation, 381 
localization of, 402 
in termination, 382 
progestin effect on, 214, 
215 
proteins in 
function of, 388, 389, 399, 
400 
G factor, 381 
number of, 378 
termination, 382 
T factors, 380-82 
ribosomes in 
cycle of, 384, 385, 399 
in elongation, 380, 
381 


initiation, 382-84 

mRNA binding, 379, 380, 
393 

peptide bond formation, 


subunits of, 383, 402, 


termination, 381, 382 

tRNA binding, 379-81, 393, 
400-2 

two-site model, 379, 380, 


termination of 
codons for, 381, 382 
peptidyltransferase in, 
382 


R factors in, 382 
Ty in, 382 


SUBJECT INDEX 


and vitamin E, 188 
vitamin K effect on, 
195 
Prothrombin 
abnormal, 197 
release of, 198 
synthesis of, 196, 197 
Pseudouridine, 972 
Puromycin 
and clotting factor synthe- 
sis, 196 
and estrogen action, 205, 
208 


and mitochondrial DNA, 
343 


Pyrenebutyrate, 849 
Pyridoxal kinase 
metal ion requirement, 
33 


properties of, 31 
Pyridoxal phosphate, 71 
Pyridoxine responsiveness, 
557-59 

Pyruvate carboxylase, 545, 
547, 558 

Pyruvate decarboxylase 

in ataxia, 545 

cadmium effect, 105 
Pyruvate dehydrogenase, 

105 


Pyruvate kinase 

active site of, 46 

allosterism of, 48, 49 

calcium effect, 33 

deficiency of, 546, 551 

isoenzymes of, 32 

mechanism of, 42, 47, 
48 

metal ion requirement, 
33, 34, 38 

specificity of, 48 

thiol groups of, 31, 46 


R 


Red blood cells 
actomyosin in, 734, 740, 
741, 744, 745 
membranes of 
asymmetry of, 744 
ATPase in, 745 
composition of, 732, 741, 
742 


lipid bilayer in, 744 

proteins of, 734, 740-45, 
747 

sialoglycoproteins of, 
742, 743 

surface proteins of, 741- 
43 


metabolism of, 544, 


see also Erythrocytes 
Refsum's disease, 547 
Reovirus 

structure of, 474 

transcriptase of, 291 


Reticulocytes 
fragility of, 113 
porphyrin synthesis in 
lead effect, 112 
pathways of, 111 
Retinal rods 
lipids of, 754 
rhodopsin interactions with, 
765 
Retinene, 765 
Retinol, 849 
Rhodopsin 
as membrane protein, 735, 
740 


in retinal rods, 765 
Ribonuclease 
and cadmium poisoning, 
108 


carbohydrate of, 684, 686 
DNA binding by 
and DNA melting, 259, 
260 
quantitative aspects, 261 
and RNase denaturation, 
260 
specificity of, 260 
glycosylation of, 675, 684 
hydrogen exchange of, 911, 
913-15, 921 
and interferon induction, 
522 


iodination of, 918 
properties of, 259 
and vitamin E deficiency, 
188 
Ribonuclease S, 817 
Ribonucleotide reductase 
coenzyme Bj9-dependent 
coenzyme function, 72, 
85 
deoxy adenosylcobalamin 
in, 56, 72-75 
distribution of, 74, 75 
electron spin resonance of, 
72-74 
reaction of, 72 
substrates for, 74, 75 
and thioredoxin, 72 
corrinoid-independent, 75 
Ribosomes 
functional modes of 
cycle of, 384, 385, 399, 
400 
in elongation, 380, 381 
in initation, 382-84, 399, 
400, 402, 403 
and structure, 399, 400, 
402, 403 
and subunits, 402, 403 
in termination, 381, 
382 
mitochondrial 
and antibiotic resistance, 
362, 363 
proteins of, 349 
and protein synthesis, 348, 
350, 351, 361 
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rRNA of, 345, 348-50, 
353, 357, 358, 365 
sedimentation of, 348, 

349 
5S RNA in, 350 
mutants of 
antibiotics in, 390-92 
and ribosome structure, 
397 
and tRNA binding, 401 
proteins of 
acylated, 398 
antibodies to, 393, 


fractional, 399 

function of, 388-93 
modification of, 392, 393 
mutant, 397 

neighboring, 395, 396 

nomenclature of, 386, 
387 

photooxidation of, 856 

and poly U binding, 389 

and reconstitution, 388, 
389 

and ribosome complexity, 
379, 385 

RNA interactions of, 391, 
396, 397 

30S subunit, 386, 387, 391, 
394 

50S subunit, 386, 387 
stoichiometry of, 391, 397- 
99 


supernatant factors as, 385, 
and supernatant proteins, 
385 


and tRNA binding, 401, 
402 
as unique species, 386 
unit, 399 
in protein synthesis 
cycle of, 384, 385, 399 
elongation, 380, 381 
initiation, 382-84 
mRNA binding, 379, 380, 
393 
peptide bond formation, 
379 


subunits of, 402, 403 
termination, 381, 382 
tRNA binding, 379-81, 393, 
400-2 
two-site model, 379, 380, 
384 
reconstitution of 
and assembly, 389 
cooperativity of, 389 
and function, 389, 390 
with inactivated components, 
392, 393 
incomplete, 388, 389 
and tRNA binding, 390 
RNA of 
methylation of, 391, 
392 


SUBJECT INDEX 


protein interactions of, 
391, 396, 397 

5S, 387, 390 

16S, 387, 388, 391 

23S, 387, 388 

structure of 

and antiviral protein, 
534, 535 

cycle of, 399 

and electronmicroscopy, 
394 

heterogeneity of, 397- 
99 


in mutants, 397 

neighboring proteins in, 
395, 396 

and nuclease treatment, 
397 

peptidyltransferase in, 
402 


protein in, 394-97 

RNA in, 394-97 

stoichiometry of, 391, 
397-400 

subunits of, 393, 394 

surface, 395 

and tRNA binding, 400- 
3 

subunits of 

dissociation of, 382, 
402 

exchange of, 402 

interactions of, 402, 
403 

proteins of, 386 

in protein synthesis, 379, 


30S, 386, 387, 391, 393, 
394, 396-98 
50S, 386, 387, 394, 397, 
398 
structure of, 393, 394, 
397, 398 

X-ray scattering of, 393, 

94 


Ribulokinase, 31 
Rifampicin 
and DNA synthesis, 311, 
324 


and RNA polymerase, 277, 
283, 284, 288, 290, 411, 
412, 419, 424, 426, 433 

RNA 
chromosomal, 325 
and DNA replication, 
311 
double-stranded 
conformation of, 524, 
525 
as interferon inducer, 
519, 520-22, 525 
in normal cells, 520, 
521 

mercury interactions of, 

99 


in poliovirus, 479 
synthesis of, see RNA 


polymerase, RNA synthe- 
sis, Transcription 

of TMV, 468, 471 

of transforming viruses, 
513 


of yeast, 290, 291 
RNA polymerase 
adenylylation of, 415, 
416 


of Bacillus stearothermo- 
philus, 284 
and bacteriophage DNA 
fd, 416, 417 
A, 422, 423 
$X174, 417, 418 
T4, 425-30 
T7, 290, 418-20 
of bacteriophage P4, 421 
of bacteriophage T3, 290, 
420 


of bacteriophage T7, 290, 
419, 420 
CD of, 278 
w chain of, 412 
core of 
composition of, 277, 
278 


RNA synthesis by, 281 
elongation by 
antibiotic effect, 288 
and ionic strength, 288 
kinetics of, 288 
models of, 279, 280 
and estrogen treatment, 204- 
6, 222 
functions of 
requirements for, 277 
and specificity, 277, 
411 
initiation by 
core enzyme in, 281, 286 
and DNA melting, 280, 
281 
DNA role, 286 
initiation complex in, 279- 
81, 287, 288 
in lac operon, 271 
melting in, 280-86 
promoter role, 410, 412, 
413 


purines in, 287, 288 
regulution of, 410 
and Arepressor, 275 
sigma factor role, 285-87, 
412, 413 
sites of, 410, 416, 417 
specificity of, 232, 278, 
279, 282, 286, 287, 412 
and interferon, 535, 536 
kinase effect on, 413 
as melting protein 
evidence for, 281, 284-86, 
290, 291 
and inhibitors, 283, 284 
model of, 279-81 
sequence specificity of, 
281-83 





mitochondrial, 290, 354, 


and mitochondrial DNA tem- 
plates, 341, 354 

modification of, 429, 430 

of Neurospora, 290 

ORD of, 278 

phosphate addition to, 


physical properties, 277, 
278 


polynucleotide phosphorylase 
in, 413 
products of, 411 
progesterone effect, 215 
rho factor of 
function of, 412, 417, 418, 
422, 424, 427 
and initiation, 414, 417 
and termination, 412-14, 
419, 427 
and ribosomal RNA, 433, 
436 


rifampicin action, 277, 283, 
284, 288, 290, 411, 412, 
419 

sigma factor of 

function of, 412, 413, 417, 
418, 427, 428, 436 

in melting, 287 

models of, 413 

release of, 288, 412 

and rifampicin, 412 

and RNA synthesis, 287 

role of 285-87 

specificity of, 286, 
287 


specificity of, 278, 279, 
435-37 
and sporulation 
enzyme alterations, 435- 
38 
proteolysis in, 435 
specificity, 435-37 
stability of, 278 
stimulation of 
by DNase, 414 
by M factor, 414, 415 
by W factor, 415 
in relaxed strains, 415 
streptolidigin action, 288, 
411 
streptovaricin action, 411 
B-subunit of 
and antibiotic action, 
411 


function of, 412 
subunits of 

a, 411, 412 

B, 411, 412 

B', 411, 412 
composition of, 277 
core enzyme, 412 
function of, 277, 278 
nature of, 411, 412 
omega, 411, 412 
rho, 412-14 
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rifampicin binding of, 


sigma, 411-13, 417, 418, 
427, 428 
templates for 
denatured DNA as, 
281 
single-stranded DNA as, 
280, 281 
termination by 
actinomycin D effect, 
288 


factor for, 289, 290 
ionic strength effect, 
289 


and rho factor, 412-14, 
419, 427 
sites of, 410 
specificity of, 289 
of vesicular stomatitis 
virus, 535, 536 
see also RNA synthesis, 
Transcription 
RNA synthesis 
actinomycin effect, 


and DNA replication, 323, 
324 


estrogen effect, 204-6, 
221, 222 
in mitochondria, 351-55, 
365, 366 
progestin effect, 215 
see also RNA polymerase, 
Transcription 
RNA transport, 205 
Rous sarcoma virus 
and associated virus, 


and chick helper factor, 


host range of, 511 
in mitochondria, 367 
mutants of, 512, 513 
proteins of, 738 
structure of, 474 
rRNA 
ethidium bromide binding 
of, 855 
mitochondrial 
gene mapping, 345 
genes for, 358, 359 
methylation of, 350 
molecular weight, 348, 
349 
in petite mutants, 
365 
5S, 350 
sedimentation of, 348, 
349 
turnover of, 353 
protein binding of, 394, 
396, 397 
5S 
mitochondrial, 350 
protein binding of, 
396 


sequence of, 387 
16S 
protein binding of, 395, 
396 
sequence of, 388 
3S 


homogeneity of, 388 
protein binding of, 396 
synthesis of 

and amino acid starvation, 
434 

and guanosine tetraphos- 
phate, 434 

precursors of, 433, 


and psi factor, 434, 435 
RNA polymerase role, 
433, 436, 437 
tRNA binding sites on, 400 
Rubredoxin 
role of, 833, 834 
X-ray crystallography of, 
816, 833, 834 
Rubropilosin, 976 
Rutamycin, 362 


s 


Saccharopine, 567 
Salmonella typhimurium 
origin of replication in, 
317 
sulfate transport in 
genetics of, 782 
proteins in, 779, 781, 
782 
Sanfilippo syndrome 
genetic heterogeneity in, 
550 
heparan sulfate in, 552 
Saponin, 767 
Sarcoplasmic reticulum 
ATPase of, 734, 745, 
746 
and ATP hydrolysis, 604- 
6 


calcium release from, 604 

and calcium transport, 605, 
606 

composition of, 732, 734, 


lysolecithin effect, 605 
phosphorylated intermediate 
in, 605, 606 
Selenium, 184 
Serine 
glycosylation of, 673, 674, 
676, 682-84, 692 
transport of, 784-86 
Serum albumin 
catabolism of, 689 
dye binding of, 844, 848, 
849 


membrane interactions of, 
763 
and pyrenebutyrate, 849 
Shope papilloma virus, 566 
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Showdomycin, 972 
Sialic acid, 979, 980 
Silk, 640, 683 
Silver, 241 
Simliki forest virus 
and interferon induction, 
519 
structure of, 474 
Sindbis virus 
glycosylation of, 494 
lipids in, 494 
proteins of, 738 
X-ray diffraction of, 492, 
494 
Sisomycin, 974 
Sodium transport, 780, 
804 


Sorbital dehydrogenase, 109 
Spectinomycin, 390, 391 
Spectrin 
and actomyosin, 741 
membrane interactions of, 
763 
properties, 734 
Spermine, 247, 248 
Sphingolipidoses 
classification of, 554 
B-galactesidase in, 555 
hexosaminidase in, 555 
hydrolases in, 552, 554 
Sphingomyelin 
breakdown of, 554 
in high density lipoproteins, 
5 


in membranes, 142, 143, 
760 
in Niemann-Pick disease, 
547, 552, 554, 555 
Sphingomyelinase, 547 
Sphingosine, 132 
Sporulation 
as differentiation, 435 
RNA polymerase in, 435- 
38 


8100 protein, 765 
Staphylococcal nuclease, 817 
Staphylococcal a-toxin, 764 
Statolon 
as antiviral agent, 536 
as interferon inducer, 519, 
528, 532, 536, 538 
uptake of, 532 
Steroid dehydrogenase, 109 
Streptolidigin 
and RNA polymerase, 288, 
355, 411 
Streptomycin, 390, 391 
Streptovaricin, 411 
B-Structure 
in low density lipoproteins, 
714, 715, 726 
and optical rotation, 879 
in polyamino acids, 874, 879 
879 


Subacute necrotizing encephalo- 


myelopathy, 547, 558 
Submaxillary glycoproteins 
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carbohydrates of, 681, 
688 


glycosylation of, 682 
structure of, 676, 682, 
691 
Subtilisin, 816 
Succinic dehydrogenase 
cadmium effect, 105, 
106 


lead effect, 110 
in membranes, 736 
and vitamin E, 188, 189 
Succinylation 
of high density lipoprotein, 
712 


of low density lipoprotein, 
714, 716, 717 
Sucrase, 985 
Sucrose phosphorylase 
glucose-enzyme complex 
in, 987 
glycosyl donors for, 977, 
986 


Sulfate 
in glycoproteins, 694 
transport of, 779, 781, 782, 
802 
Sulfatides, 554 
SV40 virus 
DNA of, 504, 506, 
507 
DNA replication in, 319 
genetic structure of, 507 
hybrids of, 506, 507 
mutants of, 504, 505 
proteins of, 507 
structure of, 474, 475 
transformation by 
assay of, 504 
and lytic infection, 503, 
504 
mutants of, 504, 505 
viral genes in, 507-9 
Synapses 
compartmentalization in, 
933, 934 
in electric organ, 936, 
937 


morphology of, 927 
nature of, 925, 926 


T 


Tangier's disease, 721 
Taurocyamine kinase 
mechanism of, 40 
thiol groups of, 31, 
45 


Tay-Sach's disease 
in Ashkenazi Jews, 560 
diagnosis of, 561 
ganglioside in, 554, 
696 
hexosaminidase in, 555, 
561 
pathogenesis of, 771 
Tetraethyllead 


tissue distribution, 115 
toxicity of, 113 
Tetrahydrofolic acid, 75- 
80 


Tetranitromethane, 395 
Thalassemia 
defect in, 550 
and lysosomes, 553 
Thiamine 
deficiency of 
and genetic disease, 557 
and metals, 96 
in Leigh's syndrome, 558 
Thioredoxin, 72 
Thrombin, 689, 690 
Thyroglobulin 
carbohydrate of, 684, 
688 
glycosylation of, 691 
Thyroxine, 770 
Tilorone, 525 
Tobacco mosaic virus 
assembly of 
direction of, 471 
from discs, 469-72 
from subunits, 469 
cadmium effect, 107 
electronmicroscopy of, 469, 
470 
in mitochondria, 367 
protein of 
in assembly, 469-71 
carboxyl groups in, 
471 
discs of, 469-72 
reconstitution of 
definition of, 469 
direction of, 471 
from discs, 469-72 
RNA of 
size of, 468 
terminal sequence of, 
471 
structure of, 468-70 
X-ray diffraction of, 469, 
470 
Tobacco rattle virus, 367 
a-Tocopherol 
and anemia, 187 
biological activity of, 184, 


derivatives of, 185 
in low density lipoproteins, 
7 


and membranes, 185 
TPNH oxidase, 189 
Transaldolase, 852 
Transcription 

of arabinose operon, 438, 

439 
of bacteriophage DNA 
early, 418, 419 
initiation, 416, 417, 
419 
in vivo, 417 
A, 421-25 
late, 419, 420 





SPO1, 430, 431 
T4, 425-30 
T7, 418-20 
termination, 417 
coordinate, 411 
electronmicroscopy of, 
438 
initiation of 
in bacteriophage fd, 416, 
417 


and CAP, 432, 433 
sigma factor in, 412, 413, 
417 
specificity of, 410, 412 
of lac operon 
and CAP, 431-33 
control of, 411, 431, 
432 
in vitro, 432 
organization of, 438 
promoter role 
nature of, 410, 412 
and RNA polymerase, 410, 
412, 413 
of rRNA 
and amino acid starvation, 
434 


and guanosine tetraphosphate, 


434 

precursors, 433, 434 

and psi factor, 434, 
435 

RNA polymerase role, 433, 
437 


in sporulation 
in vitro, 436, 437 
RNA polymerase role, 435- 
38 


sigma factor role, 436 
stimulation of, 414, 415 
termination of 

in bacteriophage fd, 

417 
in bacteriophage 4X174, 
418 


rho factor in, 414, 417, 


41 
types of, 413, 414 
unit of 
definition of, 411 
operon as, 410 
promoter in, 410 
see also mRNA, RNA poly- 
merase, RNA synthesis 
Transferrin 
carbohydrate of, 684, 689, 
695 
glycopeptides of, 679 
secretion of, 690 
Transformation 
and cell phenotype, 509 
definition of, 503 
by hybrid viruses, 507 
by oncogenic viruses, 503- 
9 


by polyoma virus, 503-6 
by RNA viruses 
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and cell DNA, 511, 
512 

and cell surfaces, 513 

helper virus in, 510 

and RNA subunits, 513 

viral gene function in, 
512, 513 

by SV40, 503-5, 507, 

508 


and viral genes 
expression of, 503, 504 
function in, 503 
by hybrid viruses, 506, 
507 
number of, 508, 509 
products of, 563-7 
regulation of, 509 
stability of, 507-9 
Transplantation antigen, 
504 
Transport 
of alanine, 784-86 
of amino acids 
alanine, 784-86 
arginine, 791, 792 
binding proteins in, 787- 
93 


cysteine, 784 
cystine, 793 
glutamic acid, 792, 
793 
glutamine, 792 
glycine, 784-86 
histidine, 788, 789, 802, 
803 
isoleucine, 786, 787 
leucine, 779, 786- 
88 
lysine, 791, 792 
ornithine, 791 
phenylalanine, 784, 786, 
789, 790 
proline, 784, 786 
regulation of, 793, 794 
serine, 784-86 
tryptophan, 779, 780, 
784-86, 789-91, 793, 
794 
tyrosine, 789, 790 
valine, 786-88 
of arabinose, 797 
of arginine, 791, 792 
assembly of systems of 
lateral migration in, 807, 
808 
lipid role, 806, 807 
protein role, 806, 
807 
binding proteins in 
and amino acids, 787- 
93 
evidence for, 800, 801 
genetic studies, 802, 
803 
localization of, 801 
release of, 800, 801 
role of, 803 
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and sugars, 796, 797 
and translocation, 803, 
804 
of calcium 
ATPase role, 783, 784 
in mitochondria, 784 
and vitamin D, 783 
of cysteine, 784 
of cystine, 793 
energy coupling in 
and ion gradients, 805 
and maturation, 804 
nature of, 805, 806 
sodium requirement, 
804 
and transport carriers, 
805, 806 
of galactose 
and binding proteins, 802 
specific, 796, 797 
strain differences in, 
179 
systems of, 779, 795- 
97 


of glucose, 794-96, 798 
of glutamic acid, 792, 


of glutamine, 792 
of glycine, 784-86 
of histidine, 788, 789, 802, 
803 
induction of, 778 
of ions 
ATPase in, 780 
calcium, 783, 784 
phosphate, 782, 783 
potassium, 780, 781 
sodium, 780, 804 
sulfate, 779, 781, 782, 
802 
of isoleucine, 786, 787 
lactic dehydrogenase in, 
805 


of lactose, 795, 797, 798 
of leucine 
binding protein for, 787, 
788 


glucose effect, 779 
localization of, 778 
of lysine, 791, 792 
of melibiose, 795, 796 
of norepinephrine, 933 
of ornithine, 791 
of peptides, 778 
of phenylalanine, 784, 786, 
789, 790 
of phosphate 
and osmotic shock, 782, 
783 
regulation of, 782 
systems for, 783 
and phospholipids, 806, 
807 


phosphotransferase system 
in 


proteins of, 798 
reconstitution of, 798 
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role of, 799, 800 
specificity of, 799 
of potassium, 780, 781 
of proline, 784, 786 
and protein localization, 
748 
of RNA, 205 
of serine, 784-86 
of sodium, 780, 804 
steps in, 779 
strain differences in, 779, 
780 
of sugars 
arabinose, 797 
binding proteins in, 796, 
797, 802 
fructose, 798 
galactose, 779, 795-97, 
802 
glucose, 794-96, 798 
lactose, 795, 797, 798 
mannose, 798 
melibiose, 795, 796 
B-methylgalactoside, 796 
and phosphotransferase 
system, 798-800 
of sulfate, 779, 781, 782, 
803 
terminology of, 779 
translocation in 
and binding proteins, 803, 
804 


nature of, 803 
of tryptophan 
general system, 789, 
790 
strain dependence, 779, 
780, 784, 785 


systems of, 786, 790, 791, 


793, 794 
of tyrosine, 789, 790 
of valine, 786-88 
vitamin E effect, 186 
of vitamin K, 197, 198 
Triosephosphate isomerase 
deficiency of, 546 
X-ray analysis of, 817 
Tripeptidase, 106 
tRNA 
aminoacylation of, 110, 
111 


conformation of, 855, 856 
fluorescence of, 856 
in mitochondria 
gene mapping, 345 
genes for, 357, 358 
heterogeneity of, 339 
methylated bases in, 
351 
species of, 351 
turnover of, 353 
ribosomal binding of 
in initiation, 383, 384, 
402 
and ribosome structure, 
391, 400-3 
sites of, 379, 380 
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tRNA methylase, 205 

Tropocollagen 
assembly of, 630 
glycosylation of, 676 

Tropoelastin 
components of, 641 
composition of, 641 
crosslinking of, 641, 


and elastin formation, 641, 


occurrence of, 640 
sequences in, 651 
Tropomyosin 
and a-actinin in, 589 
properties of, 585 
in thin filament structure, 
592, 593 
and troponin, 586-89 
Troponin 
and ATPase, 586, 587, 
602 
and calcium, 586-89, 


as complex, 587, 588 
components of 
assay of, 586, 588 
and calcium, 586-89 
fractionation of, 586, 
587 
nomenclature of, 586, 


configuration of, 589 

and superprecipitation, 
586, 587 

and thin filaments, 592, 
593 

and tropomyosin, 586- 
89 


Trypanosomes, 367 
Trypsin 
conformation of, 853 
and trypsin inhibitor, 
835 


X-ray analysis of, 816 
Trypsin inhibitor 
function of, 835 
trypsin binding site, 835 
X-ray analysis of, 816, 
835, 836 
Trypsinogen, 853 
Tryptophan 
mercury, interaction with, 
97 


transport of, 779, 780, 
784-86, 789-91, 793, 
794 

Tryptophan oxygenase, 106 

Tryptophanyl-tRNA synthe- 

tase, 851 

Tubulin, 608 

Tuliposides, 975 

Turnip yellow mosaic virus 
mercury effect, 99 
structure of, 472 

Tyrocidine, 766 

Tyrosinase, 545 


Tyrosine aminotransferase, 
223, 531 

Tyrosinemia, 547 

Tyrosine transport, 789, 
790 


U 


UDP-galactofuranose, 976 
UDP-glucuronyltransferase, 
565 


Urease, 106 
Vv 


Valine transport, 786-88 
Valinomycin, 766 
Vesicular stomatitis virus 
protein of, 738 
RNA polymerase of, 
535 
structure of, 474 
Virus structure 
adenovirus 
assembly of, 476 
as model, 475 
proteins in, 474, 476 
complex bacteriophage 
assembly, 483-91 
T4, 480, 481, 483-91 
filamentous 
assembly of, 469-72 
fd virus, 468, 469 
tobacco mosaic virus, 
468-72 
icosahedral 
bacteriophage $X174, 476- 
78 


bushy stunt virus, 472 
self assembly of, 472, 
473 


turnip yellow mosaic virus, 
472 


of lipid-containing viruses 
animal viruses, 492- 
95 
assembly of, 493-95 
bacteriophage PM2, 491, 
492 
lipids in, 494 
Sindbis virus, 492-94 
papovaviruses 
and models, 473, 475 
proteins in, 474, 475 
picornaviruses 
assembly of, 479 
ME, 478, 479 
polio, 474, 478, 479 
polymorphism in, 495 
proteins in, 468 
symmetry in, 468 
theory of, 467, 468, 
495 
see also specific viruses 
Vitamin By9 
conformation of, 961 
deficiency of 





and fatty acid synthesis, 
58 


and methylmalonyl-CoA 
mutase, 57-59, 546 
symptoms of, 58 
and metabolic disorders, 
547, 557, 558 
and methylmalonate excre- 
tion, 57-59, 547, 557 
in methylmalonic aciduria, 
57-59, 546, 547, 557, 558 
and methylmalonyl-CoA 
mutase, 57, 58, 546 
and propionyl-CoA carboxyl- 
ase, 57 
X-ray diffraction of, 961 
Vitamin D 
and actinomycin, 180, 
181 


biological activity of, 180 
and calcium-binding protein, 
181 
and calcium transport, 180, 
181, 783 
metabolism of, 180, 181 
Vitamin E 
absorption of, 184 
as antioxidant 
and diseases, 182 
and lipid peroxidation, 
189 


and lipofuscin pigments, 
1 


and coenzyme Q, 184 
and collagen metabolism, 
187 
deficiency of 
anemias in, 186, 187 
and collagen metabolism, 
187 
diseases of, 182-84, 186, 
187 


and enzyme activity, 187, 
188 

and heme biosynthesis, 187, 
188 

and lipid peroxidation, 


and lysosomes, 183, 184 
and mitochondria, 188, 
189 
reversal of, 182, 187 
symptoms of, 182, 186, 
187 
derivatives of, 185 
and diet, 187 
forms of, 184, 185 6 
and membranes, 185, 186 
metabolism of, 184, 185 
and porphyria, 188 
and protein synthesis, 
188 
role of, 182, 186 
and selenium, 184 
Vitamin K 
active forms of, 190 
and clotting factor release, 


SUBJECT INDEX 


198 
and clotting factor synthe- 
sis 
cycloheximide effect, 
191, 195 
de novo, 196, 197 
in vitro, 194, 195 
puromycin effect, 196 
and dicoumarol, 190 
distribution of, 191 
inhibitors of, 190-92 
metabolism of, 191- 
94 


and oxidative phosphoryla- 
tion, 194 
and PIVKA, 197 
and RNA synthesis, 195 
site of action of, 198 
transport of, 197, 198 
and warfarin, 190, 191, 
197, 198 
Vitamins 
in genetic diseases 
dependency disorders, 
557-59 
role of, 557 
and vitamin metabolism, 
557, 558 
see also specific vitamins 


Ww 
Warfarin, 190-92, 197, 
198 


Wolman's disease, 547, 
552, 556 


x 


Xanthine dehydrogenase 
cadmium effect, 106 
and vitamin E, 188 
Xanthine oxidase, 547, 
564 

Xanthinuria, 547 

Xanthurenic aciduria, 547, 
559 

Xerodema pigmentosum, 
547 

X-ray diffraction 
of actinomycin D, 817, 

838-41 
of adenovirus protein, 


ot alcohol dehydrogenase, 


of aldolase, 817 

of AMP, 961 

of antibodies, 817, 835, 
837 

of aspartate transcarba- 
mylase, 817 

of bacteriophage PM2, 


of Bence-Jones proteins, 
17 


of bushy stunt virus, 472 
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of carbohydrates, 960- 
65 
of carbonic anhydrase, 
16 


of carboxypeptidase, 816 

of chymotrypsin, 816 

of collagen, 627 

of concanavalin A, 817, 
838 

of cryoglobulin, 837 

of cytochrome bg, 816, 
829-32 

of cytochrome c, 816, 827- 
29, 831 

of DNA, 237, 252 

of elastase, 816 

of flavodoxin, 816, 832, 
833 


of glucose, 960 
of glutamine synthetase, 
817 
of hemoglobin 
and Bohr effect, 818, 819, 
822, 826 
and cooperativity, 816, 
818-22, 826 
lamprey, 816, 826, 
827 
of insulin, 817 
of a-ketoglutarate dehydro- 
genase, 817 
of lactic dehydrogenase, 
817 
of lipoproteins, 706, 707, 
710, 714, 725 
of liposomes, 755-57 
of lysozyme, 816 
of malate dehydrogenase, 
817 
of muscle, 591 
of mycoplasma, 769 
of myelin, 733, 737 
of myoglobin, 816 
of nerve, 754, 755 
of nucleosides, 960, 
964 
of papain, 816 
of phosphoglycerate kinase, 
of polyamino acids, 873 
of ribonuclease S, 817 
of ribosomes, 393, 394 
or rubredoxin, 816, 833, 
834 
of showdomycin, 922 
of Sindbis virus, 492, 
494 
of staphylococcal nuclease, 
817 
of subtilisin, 816 
of TMP, 961 
of TMV discs, 469, 470 
of triosephosphate isomer- 
ase, 817 
of trypsin, 816 
of trypsin inhibitor, 816, 
835, 836 
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of vitamin B, » 961 


Xylose isomerése, 988, 
989 


Y 


Yeast 
mitochondrial DNA of, 336, 
339, 340 
petite mutants of 
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induction of, 360, 


mitochondrial DNA in, 
364, 365 

properties of, 364- 
66 

RNA synthesis in, 365 


Z 
Zinc 


ATP binding of, 34, 
35 
and cadmium toxicity, 


DNA binding of, 242 
and enzyme action, 
92 


phosphotransferase activa- 
tion by, 33 
toxicity of, 92 
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